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1I .  INTRODUCTION.
The p ro b lem  o f  t h e  " d i a r r h o e a  and v o m i t i n g  syndrome" 
i n  i n f a n c y  i s  one w h ic h  has  i n t e r e s t e d  p a e d i a t r i c i a n s  f o r  many 
y e a r s .  The s t r i k i n g  c l i n i c a l  p i c t u r e ,  th e  d e f i n i t e  s e a s o n a l  
i n c i d e n c e  and t h e  more o r  l e s s  co m p le te  f a i l u r e  t o  f i n d  a 
s a t i s f a c t o r y  b a c t e r i o l o g i c a l  e x p l a n a t i o n  make th e  p ro b le m  one 
o f  p e c u l i a r  f a s c i n a t i o n ,  w h i l e  t h e  h i g h  m o r t a l i t y  r a t e  and  t h e  
u n s a t i s f a c t o r y  t h e r a p e u t i c  r e s u l t s  r e n d e r  i t  one o f  th e  u t m o s t  
im p o r tan c e  i n  p a e d i a t r i c s .
Of r e c e n t  y e a r s ,  p a r t i c u l a r l y  on th e  C o n t i n e n t  and 
i n  A m erica ,  t h e  c o n c e p t i o n  has  g a i n e d  g ro u n d  t h a t  a  c e r t a i n  
p r o p o r t i o n  o f  su ch  c a s e s ,  v a r i o u s l y  d e s c r i b e d  as  " d i a r r h o e a  
and v o m i t i n g  sy n d rom e" , " c h o l e r a  i n f a n t u m " ,  o r  " a l i m e n t a r y  
i n t o x i c a t i o n "  may be due t o  a  s o u r c e  o f  i n f e c t i o n  ( p a r e n t e r a l )  
i n  t h e  n a s o - p h a r y n x ,  n a s a l  a c c e s s o r y  s i n u s e s ,  m id d le  e a r s  o r  
m a s t o i d  a n t r a ,  s p e c i a l  s t r e s s  b e in g  l a i d  on t h e  m id d l e  e a r s  and 
m a s t o i d  a n t r a .  I t  i s  s u g g e s t e d  i n  a d d i t i o n  t h a t  m a s t o i d i t i s  
do es  n o t  m a n i f e s t  i t s e l f  w i t h  t h e  c l a s s i c a l  p i c t u r e  so w e l l  
r e c o g n i s e d  i n  th e  o l d e r  c h i l d  o r  a d u l t ,  b u t  r e m a in s  " l a t e n t " ,  
t h e r e b y  c a u s i n g  d i f f i c u l t y  i n  d i a g n o s i s  and t r e a t m e n t .
2The p r e s e n t  t h e s i s  i s  an  a t t e m p t  to  a s s e s s
( 1 )  t h e  p a r t  p l a y e d  by  o t i t i s  m ed ia  and  m a s t o i d i t i s  i n  t h e  
h i g h  m o r b i d i t y  and  m o r t a l i t y  r a t e s  o f  i n f a n c y ;
12) the  v a l u e  o f  c e r t a i n  m e th o d s  o f  i n v e s t i g a t i o n ;
13) t h e  v a l u e  o f  t r e a t m e n t ,  o p e r a t i v e  and n o n - o p e r a t i v e .
I t  i s  b a s e d  upon an  I n v e s t i g a t i o n  o f  f i f t y  i n f a n t s  
u n d e r  t h e  age  o f  one y e a r  s u f f e r i n g  w i t h  a n  i l l n e s s  c h a r a c t e r ­
i s e d  by o t i t i s  m ed ia  i so m e t im e s  w i t h  m a s t o i d i t i s )  and  v a r y i n g  
d e g r e e s  o f  d i a r r h o e a  and  v o m i t i n g .
3I I .  SURVEY OP LITERATURE
I n  t h e  y e a r  1690 some y e a r s  a f t e r  t h e  d e a t h  o f  
S i r  Thomas Browne (R e f .  1 )  h i s  " L e t t e r  t o  a F r i e n d "  was 
p u b l i s h e d .  I n  i t  he q u o te d  a  c e r t a i n  Omnibonus F e r a r i u s  
who " i n  M o r t a l  D y s e n t e r i e s  o f  C h i l d r e n  l o o k s  f o r  a  Spot  
b e h in d  t h e  E a r " .  What e x a c t l y  i s  m ea n t  by  t h i 3  i s  n o t  
e x p l a i n e d ,  b u t  i t  would in d e e d  be i n t e r e s t i n g  i f  t h i s  
e a r l y  o b s e r v e r  had  been  n e a r e r  t h e  t r u t h  t h a n  he im a g in e d .
1897 .
The e a r l i e s t  a v a i l a b l e  r e f e r e n c e  to  t h i s  s u b j e c t  
i s  by P o n f i c k  (R e f .  2 )  o f  B r e s l a u  who f i r s t  made o b s e r v a t i o n s  
on h i s  own c h i l d r e n ,  some o f  whom d e v e lo p e d  g a s t r o - i n t e s t i n a l  
u p s e t ,  aocompanied  by  d i a r r h o e a  which o n l y  c e a s e d  when o t o -  
r r h o e a  beg an .  He t h e n  a n a l y s e d  100 p o s t - m o r te m s  on c h i l d r e n  
up to t h e  age o f  f o u r  y e a r s ,  75 p e r  c e n t ,  o f  whom were u n d e r  
one y e a r .  These c h i l d r e n  had  s u f f e r e d  d u r i n g  l i f e  from a  
g r e a t  v a r i e t y  o f  i l l n e s s e s  and he found  t h a t  77 p e r  o e n t .  
had b i l a t e r a l  o t i t i s  m e d ia ,  14 p e r  c e n t ,  u n i l a t e r a l  and o n l y  
9 p e r  c e n t ,  had u n i n f e c t e d  m id d l e  e a r s .  A g r e a t  p r o p o r t i o n  
o f  t h e s e  c h i l d r e n  s u f f e r e d  from g a s t r o - e n t e r i t i s ,  and he came
4t o  th e  c o n c l u s i o n  t h a t  th e  g a s t r o - e n t e r i t i c  symptoms were 
s e c o n d a r y  due to  t o x i c  a b s o r p t i o n  from t h e i r  i n f e c t e d  m id d le  
e a r s .  He commented upon  th e  I n f r e q u e n c y  o f  s p o n t a n e o u s  p e r ­
f o r a t i o n ,  t h e  p e r c e n t a g e  b e in g  l e s s  t h a n  f i v e  o f  a l l  th e  
tym pan io  c a v i t i e s  i n v o l v e d .  He c a l l e d  a t t e n t i o n  to t h e  f a c t  
t h a t  a  tym pan io  p e r f o r a t i o n  c l o s e s  v e r y  r e a d i l y  w i t h  r e ­
c u r r e n c e  o f  t h e  symptoms and d e s c r i b e d  how t h e  E u s t a c h i a n  
tu be  becomes b lo c k e d  by in f l a m m a to r y  s w e l l i n g  p r e c l u d i n g  
d r a i n a g e  by t h a t  r o u t e .  S t a p h y l o c o c c u s  a l b u s  and a u r e u s  and 
s t r e p t o c o c c i  were t h e  commonest o r g a n i s m s  found .
1898.
I n  1898 Hartman o f  B e r l i n  (R e f .  3)  p u b l i s h e d  a n  
a r t i c l e  i n  w h ich  he drew th e  f o l l o w i n g  c o n c l u s i o n s :
( 1 )  Acute f e v e r i s h  o t i t i s  c a u s e s  l o s s  o f  w e i g h t  o r  
s t a n d s t i l l .
( 2 )  O t i t i s  w i t h  s e r i o u s  g e n e r a l  symptoms can  p r o b a b l y  
a l s o  c a u se  d i a r r h o e a .
( 3 )  Acute  f e v e r i s h  o t i t i s  i n  th e  c o u r s e  o f  i n t e s t i n a l  
d i s e a s e  can i n c r e a s e  t h e  symptoms o f  a  g e n e r a l  n a t u r e ,  and ,  
by d i m i n u t i o n  o f  t h e  r e s i s t a n c e ,  can worsen  the  i n t e s t i n a l
d i s e a s e ,  c a u se  r e c u r r e n c e ,  or  s i m p ly  d e l a y  r e c o v e r y .
( 4 )  Whether  a  s low  o t i t i s  -  o n l y  d i s c o v e r a b l e  o t o -  
s o o p i o a l l y  -  e x p l a i n s  a  c l a s s i c  a t r o p h y  m u s t  be d e t e n n i n e d  
by  f u r t h e r  i n v e s t i g a t i o n s .
He d e s c r i b e d  numerous o a s e s  o f  v a r y i n g  s e v e r i t y  
w i t h  d i a r r h o e a  and v o m i t i n g  i n  whom p a r a c e n t e s i s  w i t h  r e l e a s e  
o f  p us  c au se d  improvement and c u r e ,  and d e a l t  a t  l e n g t h  w i t h  
m ethods and d i f f i c u l t i e s  o f  d i  a g n o s i a .
51904.
I n  1904 B a r b i l l i o n  I R e f .  4 )  s t a t e d  t h a t  " a  g r e a t  
number o f  m o rb id  s t a t e s  c o n s i d e r e d  a s  p r i m a r y  i n f e c t i o n s  o f  
th e  d i g e s t i v e  t r a c t  and t r e a t e d  a s  su c h  a r e  o n l y  s e p t i c  n a s o -  
p h a r y n g o - o t i t i c  i n f e c t i o n s ,  n o t  o b v io u s  d u r i n g  l i f e ,  which 
a r e  r e v e a l e d  a t  a u t o p s y " .  He a l s o  commented upon th e  
f r e q u e n c y  o f  s u c h  i n f e c t i o n s  s t a t i n g  t h a t  t h e i r  p r e s e n c e  i s  
t h e  r u l e  i n  i n f a n t s  who d i e  and t h e i r  a b s e n c e  e x c e p t i o n a l .
He c o n s i d e r e d  the  d y s p e p t i c  and  g e n e r a l  phenomena s e c o n d a r y ,  
and w h i le  t h e y  co u ld  be r a p i d l y  f a t a l  t h e y  c o u ld  a l s o  s u b s i d e  
and become c u re d  w i t h  o r  w i t h o u t  tym pan ic  p e r f o r a t i o n  and 
o t o r r h o e a .  His b a c t e r i o l o g i c a l  i n v e s t i g a t i o n s  f r e q u e n t l y  
r e v e a l e d  t h e  p r e s e n c e  o f  s t r e p t o c o c c i  o r  a  mixed g ro w th  o f  
s t r e p t o c o c c i  and s t a p h y l o o o o c i .
1910.
G run in g  I R e f .  5)  i n  1910 s t a t e d  t h a t  " t h o s e  e a r  
d i s e a s e s  w h ic h  announce  t h e i r  a r r i v a l  w i t h  g r e a t  p a i n ,  h ig h  
f e v e r ,  p e r f o r a t i o n  o f  the  drum a r e  r e a d i l y  r e c o g n i s e d  and 
o a r e d  f o r ,  w h i l e  t h o s e  i n s i d i o u s  c a s e s  i n  w h ich  t h e  pus 
r e m a in s  i n  th e  tym pan ic  c a v i t y  and e i t h e r  a o t s  t h r o u g h  t h e  
b lo o d  o r  i n f e c t s  the  r e s p i r a t o r y  o r  g a s t r o - i n t e s t i n a l  t r a c t ,  
r e m a in  u n r e o o g n i s e d  and t h e r e f o r e  do i n f i n i t e l y  more harm".
W h i t in g  ^Ref .  6)  e m p h a s i s e d  th e  f a c t  t h a t  i n f a n t s  
d e v e l o p  t e m p e r a t u r e s  v e r y  e a s i l y  and o f t e n  w i t h o u t  o b v io u s
oauae  and s u g g e s t e d  t h a t  " th e  same r u l e s  g o v e r n i n g  t h e  a p p e a r ­
ance  o f  l o c a l  i n f l a m m a t o r y  e v i d e n c e  i n  a d u l t s  may, w i t h  e q u a l  
s a f e t y  be i n s i s t e d  upon  i n  i n f a n t a " .  He h e l d  th e  v iew  t h a t  
owing to  th e  s o f t n e s s  o f  t h e  i n f a n t i l e  bone,  p u s  i n  t h e  m a s t o i d  
an t rum  r e a d i l y  d e m o n s t r a t e s  i t s  p r e s e n c e  by t h e  d e v e lo p m e n t  o f  
p e r i o s t i t i s  and  s u b p e r i o s t e a l  a b s c e s s ,  and a d v o c a te d  w a i t i n g  
u n t i l  s u c h  s i g n s  a p p e a r  b e f o r e  o p e r a t i n g .  Where good d r a i n ­
age had  been e s t a b l i s h e d  by  m yr ingo tom y he a d v i s e d  w a i t i n g  i n  
s p i t e  o f  h i g h  t e m p e r a t u r e s .  White b lo o d  c o u n t s  were  found  
to  v a r y  so much a s  t o  be a lm o s t  v a l u e l e s s .  Blood c u l t u r e s  
were o f  a s s i s t a n c e  i n  c a s e s  o f  s u s p e c t e d  s i n u s  p h l e b i t i s .
This  a u t h o r  made no m e n t io n  o f  th e  " l a t e n t "  type  o f  m a s t o i d i t i s  
and i t s  p o s s i b l e  r e l a t i o n  t o  th e  " d i a r r h o e a  and v o m i t i n g  syndrome.
1917.
I n  1917 Comby ^Ref .  7)  n o t e d  th e  f r e q u e n c y  and 
l a t e p o y  o f  o t i t i s  m ed ia  i n  i n f a n c y  and s u g g e s t e d  t h a t  a  g r e a t  
number o f  m o rb id  s t a t e s  c o n s i d e r e d  a s  p r i m a r y ,  e . g .  d i s t u r b a n c e s  
o f  g a s t r o - i n t e s t i n a l  t r a c t ,  i n f e c t i o n s  o f  r e s p i r a t o r y  t r a c t  
and m en inges  were  o f t e n  s e c o n d a r y  t o  o t o - n a s o - p h a r y n g e a l  
i n f e c t i o n .  He s t r e s s e d  the  d i f f i c u l t i e s  o f  d i a g n o s i s  and 
a d v o c a te d  m yr ingo tom y i n  th e  a b sen o e  o f  d e f i n i t e  l o c a l  s i g n s  
i n  a l l  d o u b t f u l  c a s e s .  He b e l i e v e d  t h a t  i f  t h e  c o u r s e  o f  
t h e  i l l n e s s  does  n o t  a l l o w  o f  a n o t h e r  e x p l a n a t i o n  f o r  the  
p e r s i s t e n c e  o f  a  s e p t i o a e m i o  f e b r i l e  s t a t e  the  e a r  o u g h t  to  
be h e l d  r e s p o n s i b l e .
r i<
1918.
B y f i e l d  (R e f .  8 )  i n  1918 s t a t e d  t h a t  i n f e c t i o n  o f  
t n e  a c c e s s o r y  n a s a l  s i n u s e s  i s  g r e a t e r  t h a n  h a s  h i t h e r t o  been  
s u s p e c t e d  and o b s e r v e d  i t  i n  a  g r e a t  v a r i e t y  o f  c o n d i t i o n s ,  
e . g .  c h r o n i c  d i g e s t i v e  d i s t u r b a n c e ,  p e r s i s t e n t  cough ,  o c c u l t  
t e m p e r a t u r e s ,  p o o r  g e n e r a l  h e a l t h ,  e t c .  E l s e w h e r e  ( A b t ’ s 
P e d i a t r i c s  ( R e f .  9) he m e n t io n e d  the  r e l a t i o n s h i p  w i t h  g a s t r o -  
e n t e r i t i c  d i s t u r b a n c e s  a n d  q u o te d  s i x  c a s e s  w h ich  were  d r a i n e d  
and r e c o v e r e d .
1921.
A much q u o te d  p a p e r  i s  t h a t  by M au r ice  Renaud (R e f .
10) which  a p p e a r e d  i n  1921.  T h is  a u t h o r  d e s c r i b e d  70 a u t o p s i e s  
i n  w h ich  t h e r e  was e x t e n s i v e  s u p p u r a t i o n  i n  th e  c a v i t i e s  o f  
the  e a r  and m a s t o i d  a n t r a  am oun t ing  to  a n  o s t e o m y e l i t i s .
T h i r t y  o f  t h e s e  c a s e s  had been  p r e v i o u s l y  t r e a t e d  f o r  o t i t i s  
m ed ia  w h i l e  t h e  r e m a in d e r  showed no e v id e n c e  o f  o t i t i s  m edia  
d u r i n g  l i f e .  The c l i n i c a l  p i c t u r e  he d e s c r i b e d  i s  t h a t  o f  
a  toxaem ic  s t a t e  o f  v a r y i n g  s e v e r i t y  w i t h  v o m i t i n g ,  g r e e n  
d i a r r h o e a  and r a p i d  e m a c i a t i o n .  H is  p o s t -m o r te m  f i n d i n g s  i n  
g a s t r o - i n t e s t i n a l  t r a c t  were  n e g a t i v e ,  b o t h  m i c r o s o o p i o a l l y  
and m a o r o s c o p i c a l l y ,  and the  b r a i n  showed i n t e n s e  c o n g e s t i o n  
and oedema w i t h  d i s t e n d e d  s u b a r a c h n o i d  s p a c e s  and v e s s e l s .  
Haemorrhages were p r e s e n t  i n t o  t h e  m en inges  and one c a se  showed 
s e p t i o  th r o m b o s i s  o f  th e  s u p e r i o r  p e t r o s a l  s i n u s .  He m a i n ­
t a i n e d  t h a t  t h e  c e r e b r a l  p a t h o l o g y  e x p l a i n s  t h e  r e s t l e s s n e s s
8and  t o r p o r .  The m a s t o i d  I n f e c t i o n  was a l m o s t  a lw a y s  b i l a t e r a l  
and  the  d rum -heads  v a r i e d  f r a n  a n  a c u t e l y  i n f l a m e d  s t a t e  t o  an  
a p p a r e n t l y  n o m a l  a p p e a r a n o e .  He s t a t e d  t h a t  t h e  p r e s e n c e  o f  
pus  i n  a  c l o s e d  c a v i t y  l i k e  t h e  m a s t o i d  may l e a d  t o  d e a t h ,  ( 1 )  
by a  r a p i d l y  f a t a l  i l l n e s s  c h a r a c t e r i s e d  by g ra v e  i n t o x i c a t i o n  
w i t h  a  p red o m in ance  o f  n e r v o u s  o r  g a s t r o - i n t e s t i n a l  symptoms 
and  ( 2 ) by a  more  s l o w l y  p r o g r e s s i n g  i l l n e s s  c h a r a c t e r i s e d  by 
p r o g r e s s i v e  e m a c i a t i o n  -  a t h r e p s i a ,  s i m i l a r  t o  t h a t  p ro d u c e d  by 
c l o s e d  s u p p u r a t i o n  e l s e w h e r e ,  e . g .  l i v e r  a b s c e s s ,  empyema, e t c .
In  a  second  p a p e r  Renaud a d v o c a t e d  m yr ingo tom y and m e n t io n e d  
s t a p h l o c o c c u s  and s t r e p t o c o c c u s  a s  t h e  commonest o r g a n i s m s  
i s o l a t e d  f rcm  th e  pus  o b t a i n e d .  I n  a  f u r t h e r  00 o a s e s  w h ich  
he h a s  o b s e r v e d ,  he n o t e d  o t i t i s  m e d ia  a t  f i r s t  e x a m i n a t i o n ,  a  
f a c t  which  he r e g a r d e d  a s  p r o o f  t h a t  p u s  i n  th e  e a r  and m a s t o i d  
a n t r a  a ccom pan ie s  the  whole i l l n e s s  and  i s  n o t  a  t e r m i n a l  
a o c i d e n t .  He r e g a r d e d  the  c o n d i t i o n  a s  an  e x t e n s i o n  o f  
I n f l a mma t i o n  f rom  t h e  n a s o - p h a r y n x .  He d e s c r i b e d  r e s u l t s  o f  
t r e a t m e n t  in  47 c a s e s  o f  whom 32 d i e d  and 15 r e c o v e r e d .  T h i r t y -  
s i x  were t r e a t e d  w i t h  m yr ingo tom y o n l y  and 14 r e c o v e r e d ,  w h i l e  
10 were t r e a t e d  f i r s t  w i t h  m yr ingo tom y and t h e n  a n t r o t o m y ,  b u t  
o n l y  one r e c o v e r e d .  N e a r l y  a l l  th e  l a t t e r  g ro u p  were i n  e x t r e m i s .  
I n  s p i t e  o f  th e  p o o r  o p e r a t i v e  r e s u l t s  he s t i l l  c o n s i d e r s  o p e r ­
a t i o n  j u s t i f i a b l e  a s  a  l a s t  r e s o r t ,  and t h e  i m p r e s s i o n  i s  c r e a t e d  
t h a t  he go es  a s  f a r  a s  t o  h o l d  o t i t i s  m ed ia  and m a s t o i d i t i s  
r e s p o n s i b l e  f o r  th e  m a j o r i t y  o f  i n f a n t i l e  d e a t h s .
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1923.
In  1923 McDougall  and  K n au er  ( R e f .  1 1 )  d e s c r i b e d  f i v e  
a t y p i c a l  c a s e s  o f  m a s t o i d i t i s  o c c u r r i n g  i n  o l d e r  c h i l d r e n  which  
d i d  n o t  show th e  c l a s s i c a l  symptoms. These c a s e s  showed e x t re m e  
e m a c i a t i o n  and l e t h a r g y  w i t h o u t  m a s t o i d  t e n d e r n e s s  and  no h i s t o r y  
o f  p r e v i o u s  e a r  t r o u b l e .
1924.
S m i th  ( R e f .  12)  i n  1924 r e p o r t e d  b a c t e r i o l o g i c a l  f i n d ­
in g s  i n  o t i t i s  m ed ia  and i n  bO c u l t u r e s  fo u n d  h a e m o l y t i c  s t r e p t o ­
c o c c i  i n  25 ,  s t a p h y l o c o o c i  a u r e u s  i n  5 ,  and B. c o l i  i n  4 .
O t h e r  o rg an ism s  o c c u r r e d  i n  much s m a l l e r  n u m b ers .  Of 613 c a s e s  
3 3 .4  p e r  c e n t ,  e i t h e r  had o t i t i s  m ed ia  on a d m i s s i o n  t o  h o s p i t a l  
o r  d e v e lo p e d  i t  l a t e r  a n d  t h e  m o s t  s u s c e p t i b l e  p e r i o d  was be tw een  
t h e  a g e s  o f  t h r e e  and  15 m o n th s .  I n  t h i s  g ro u p  more  th a n  50 p e r  
c e n t ,  had o t i t i s  m e d ia .  He found  t h a t  more t h a n  50 p e r  c e n t ,  o f  
c h i l d r e n  w i t h  pneumonia ,  d y s e n t e r y ,  n a s a l  d i p h t h e r i a ,  p e r t u s s i s ,  
e t c .  d e v e lo p e d  o t i t i s  m ed ia .
I n  th e  same y e a r ,  S ou th by  ( R e f .  13)  commented upon  
th e  f r e q u e n c y  o f  o t i t i s  m ed ia  i n  i n f a n t s  and  young c h i l d r e n  
w i t h o u t  accompanying s i g n s  a n d  symptoms r e p o r t i n g  50 a u t o p s i e s  
i n  which  o t i t i s  m ed ia  was fo u n d  i n  33 o a s e s  (60 p e r  c e n t . ) .
He a l s o  commented upon  t h e  r a r i t y  o f  i n t r a - o r a n i a l  c o m p l i c a t i o n s .
1925.
i n  1925 Lyman and A lden  (R e f .  1 4 ) ,  who a r e  c o n v in c ed
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t h a t  o b s c u r e  i n f e c t i o n  i n  t h e  m a s t o i d s  can  c a u s e  g a s t r o - i n t e s t i n a l  
d i s t u r b a n c e ,  r e p o r t e d  15 c a s e s  upon  whom, t h e y  o p e r a t e d  w i t h  e i g h t  
r e c o v e r i e s  and se v e n  d e a t h s .  N ine  o f  t h e s e  c a s e s  were  b i l a t e r a l  
and  s i x  u n i l a t e r a l .  The d e a t h s  o c c u r r e d  among th e  y ou n g e r  b a b i e s  
who were  i n  e x t r e m i s ,  and t h e i r  o p e r a t i o n  c u l t u r e s  showed s t r e p t o ­
c o c c i  11 t i m e s ,  pneumococci  o n c e ,  and  t h r e e  c u l t u r e s  were l o s t .  
They c a l l e d  a t t e n t i o n  to  t h e  s o f t  m eso -d e rm a l  em bryon ic  t i s s u e  
w h ich  f i l l s  th e  a n t ru m ,  a t t i c  and u p p e r  p o r t i o n  o f  the  m id d l e  e a r  
a t  b i r t h ,  and which ,  a s  t h e  c h i l d  g row s ,  i s  g r a d u a l l y  a b s o r b e d .  
They s t a t e d  t h a t  s w e l l i n g  o f  t h i s  em bryon ic  t i s s u e  w h ich  t a k e s  
p l a c e  v e r y  e a s i l y ,  s e p a r a t e s  t h e  a n t r a l  c a v i t i e s  f rom  th e  m id d l e  
e a r  w i t h  t h e  r e s u l t  t h a t  t h e  m a s t o i d  a n t ru m  c a n n o t  be a d e q u a t e l y  
d r a i n e d  by  m yr ingo tom y  a l o n e .  They a l s o  d e s c r i b e d  how t h e  
tym pan ic  a n n u lu s  i s  i n c o m p l e t e  i n  i t s  s u p e r i o r  p o r t i o n  w i t h  t h e  
r e s u l t  t h a t  any  a c c u m u l a t i o n  o f  f l u i d  i n  t h e  a n t ru m  w i l l  show a s  
a  downward bu lge  o f  th e  membranous f l o o r  o f  th e  a n t ru m  o r  u p p e r  
w a l l  o f  t h e  e x t e r n a l  a u d i t o r y  c a n a l .  On a o c o u n t  o f  t h i s  a n a ­
t o m i c a l  p e c u l i a r i t y  t h e y  recommended i n c i s i o n  o f  the  membranous 
f l o o r  o f  th e  a n t ru m  a s  w e l l  a s  th e  u p p e r  p a r t  o f  th e  tym pan ic  
membrane.
Also  i n  1925 M a r r i o t t  ( R e f s .  15 & 16)  p o i n t e d  o u t  " t h e  
a p p a r e n t  r e l a t i o n s h i p  between i n f e c t i o n  o f  a  s p e c i a l  t y p e  and  t h e  
s e v e r e  n u t r i t i o n a l  d i s t u r b a n c e s  c h a r a c t e r i s e d  by  s e v e r e  w a t e r y  
d i a r r h o e a ,  p r o s t r a t i o n ,  r a p i d  l o s s  o f  w e i g h t ,  f a i l u r e  t o  r e t a i n  
f l u i d  even  when g i v e n  i n  l a r g e  am o u n ts ,  a  g r e y  c o l o u r  o f  t h e  s k i n
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and a c i d o s i s " .  He s t a t e d  t h a t  n u t r i t i o n a l  d i s t u r b a n c e s  due t o  
d i e t a r y  r a u l t s ,  e i t h e r  q u a n t i t a t i v e  o r  q u a l i t a t i v e ,  a r e  now 
f a i r l y  w e l l  r e c o g n i s e d  and can  be s a t i s f a c t o r i l y  t r e a t e d ,  b u t  
t h a t  th e  t h e o r y  o f  fo o d  o r  a l i m e n t a r y  i n t o x i c a t i o n  d oes  n o t  
a f f o r d  a s a t i s f a c t o r y  e x p l a n a t i o n  o f  a l l  t h e s e  d i s t u r b a n c e s .
H is  a u t o p s i e s  i n  a  number  o f  o a s e s  r e v e a l e d  s t r e p t o c o c c u s  i n ­
f e c t i o n  o f  t h e  m a s t o i d  a n t r a .  Twenty i n f a n t s  s u f f e r i n g  from 
th e  symptoms d e s c r i b e d  above war© o p e r a t e d  upon  and  s t r e p t o ­
c o c c a l  pus  o b t a i n e d .  i n  a l a r g e  p r o p o r t i o n  o f  h i s  o a s e s  o p e r ­
a t i o n  gave a l m o s t  im m edia te  r e l i e f  o f  t h e  symptoms. The 
tym pan ic  membranes showed some change  and i n  a l l  t h e  c a s e s  t h e r e  
was a  s a g g i n g  o f  t h e  s u p e r i o r  m e a t a l  w a l l  n e a r  t h e  j u n c t i o n  w i t h  
t h e  tympanio  membrane. S w e l l i n g ,  r e d n e s s  and t e n d e r n e s s  o v e r  
th e  m a s t o i d  were n e v e r  f o u n d .  He s t a t e d  t h a t  t h e  c o n d i t i o n  may 
c l e a r  up w i t h o u t  o p e r a t i o n  b u t  t h a t  t h e  p r e s e n c e  o f  t h e  em bryon ic  
t i s s u e  a l r e a d y  d e s c r i b e d ,  c a u s e s  b l o c k i n g  and r e n d e r s  s p o n ta n e o u s  
r e c o v e r y  u n u s u a l .  He was o f  t h e  o p i n i o n  t h a t  i n f e c t i o n  w i t h  
o r g a n i s m s  o t h e r  t h a n  the  s t r e p t o c o c c u s  does  n o t  g i v e  r i s e  t o  t h e  
same g e n e r a l  symptoms and s u g g e s t e d  t h a t  t h e  s t r e p t o c o c c u s  t o x i n  
e x e r t s  a  s p e c i f i c  a c t i o n  on th e  c a p i l l a r i e s  o r  t h e  body  i n  
g e n e r a l  and  o f  the  g a s t r o - i n t e s t i n a l  t r a c t  i n  p a r t i c u l a r ,  t h e  
l a t t e r  c a u s i n g  the  c h a r a c t e r i s t i c  h y d r o l a b i l i t y .  He recommended 
a  h i g h  o a l o r i c  d i e t  o f  u n d i l u t e d  l a c t i c  a c i d  m i l k  and c o r n  s y r u p ,  
and d i s a p p r o v e d  o f  any  c o n s i d e r a b l e  r e s t r i c t i o n  o f  d i e t .
F lo y d  (R e f .  17) (1925)  was i n  e n t i r e  a g re e m e n t  w i t h
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M a r r i o t t ,  d e s c r i b i n g  a  s i m i l a r  c l i n i c a l  p i c t u r e ,  s i m i l a r  p o s t ­
mortem f i n d i n g s ,  and r e p o r t e d  s a t i s f a c t o r y  o p e r a t i v e  r e s u l t s ,  
a l t h o u g h  h i s  f i g u r e s  a r e  n o t  s t a t e d .
1926.
i n  t h e  f o l l o w i n g  y e a r ,  J e a n s  and F lo y d  ( R e f .  18)
(1 92 6 )  who a g r e e d  t h a t  m a s t o i d i t i s  i s  a n  e t i o l o g i c a l  f a c t o r  i n  
the  p r o d u c t i o n  o f  " c h o l e r a  i n f a n t u m " , a l s o  i n c u l p a t e d  t h e  n a s a l  
a c c e s s o r y  s i n u s e s ,  i n  some c a s e s ,  and  drew d i s t i n c t i o n s  be tw een  
th e  e f f e c t s  o f  th e  two s i t e s  o f  i n f e c t i o n .  They s t a t e d  t h a t  i n  
m a s t o i d i t i s  t h e  symptoms a r e  more a b r u p t  w i t h  r a p i d  d e h y d r a t i o n  
and i n t o x i c a t i o n ,  c l e a r i n g  up  more r a p i d l y  a f t e r  o p e r a t i o n .  
I n f e c t i o n  o f  t h e  s i n u s e s  c a u s e s  a  l o n g e r  i l l n e s s  c h a r a c t e r i s e d  
by few days  s t a t i o n a r y  w e ig h t  and s h o r t  p e r i o d s  o f  d i a r r h o e a .  
T h e i r  p a t i e n t s  showed w h i t e  b lo o d  c o u n t s  v a r y i n g  f rom  1 3 ,0 0 0  t o
30 ,0 0 0  p e r  one  o u .  mm. and t h e  u r i n e  o f t e n  c o n t a i n e d  a  t r a c e  o f  
a lb u m in .  m  a n o t h e r  p a p e r  p u b l i s h e d  t h e  same y e a r  j e a n s  (R e f .  
19)  d e s c r i b e d  t h e  c o n d i t i o n  o f  masked m a s t o i d i t i s  and t h e  g a s t r o ­
i n t e s t i n a l  symptoms to  which  i t  can g i v e  r i s e .  He commented 
upon th e  r a p i d i t y  w i t h  which  improvement  f o l l o w s  o p e r a t i o n  in  
t h o s e  c a s e s  which  r e c o v e r e d  and d e s c r i b e d  a  c a se  w i t h  s i m i l a r  
sym ptom ato logy  where improvement  f o l l o w e d  t r e a t m e n t  o f  a n  a c u t e  
p a r a n a s a l  s i n u s i t i s .  What fo rm  t h i s  t r e a t m e n t  t o o k  i s  n o t  
m e n t io n e d .
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1927.
The y e a r  1927 p r o d u c e d  numerous w r i t i n g s  on t h i s  s u b j e c t ,  
Dean ( R e f s .  20 and 21)  p u b l i s h e d  two p a p e r s  and  s t a t e d  t h a t  t h e  
symptoms w h ic h  l e a d  t o  th e  d i s c o v e r y  o f  o t i t i s  i n  i n f a n t s  a r e  
much more f r e q u e n t l y  p a e d i a t r i c  t h a n  o t o l o g i c ,  e . g .  r e f u s a l  o f  
f o o d ,  d e h y d r a t i o n ,  d i a r r h o e a ,  l o s s  o f  w e i g h t ,  and  a r e  o f t e n  
f a c t o r s  i n d i c a t i n g  m yr ingo tom y o r  m a s to i d e c t o m y .  He s t r e s s e d  
th e  im p o r ta n c e  o f  p a r a n a s a l  s i n u s  d i s e a s e  a s  s i m i l a r  s y s t e m i c  
symptoms can be p r o d u c e d  by s u c h  i n f e c t i o n s .  O t i t i s  m ed ia  and  
p a r a n a s a l  s i n u s  d i s e a s e  o f t e n  c o - e x i s t ,  and Deem t h o u g h t  i t  i s  
o f t e n  d i f f i c u l t  t o  d e c i d e  which  i s  m o s t  i n f l u e n t i a l .  H is  
p r a c t i c e  i s  t o  p e r fo rm  m yr ingo tom y o r  m a s to i d e c t o m y  a s  r e q u i r e d  
and  t r e a t  t h e  p a r e m a s a l  s i n u s  d i s e a s e  c o n s e r v a t i v e l y ,  b u t  he 
d e s c r i b e d  a  c a s e  i n  which  t h e  p a r e m a s a l  s i n u s e s  were  d r a i n e d  a s  
w e l l  a s  the  m a s t o i d  a n t r a  w i t h  s a t i s f a c t o r y  r e s u l t s .  Lyman 
( R e f s .  22 and 2 3 ) ,  a l s o  w r i t i n g  i n  1927 ,  b e l i e v e d  t h a t  when th e  
g a s t r o - i n t e s t i n a l  symptoms do n o t  improve a f t e r  d r a i n a g e  t h r o u g h  
t h e  tympemio membrane,  t h e  m a s t o i d  a n t r a  s h o u l d  be o p e n ed .  T h is  
he  e x p l a i n e d  on a n a t o m i c a l  g r o u n d s ,  s t a t i n g  t h a t  t h e  o a s e s  w h ich  
r e c o v e r  w i t h  m yr ingo tom y  a l o n e  a r e  t h o s e  where  t h e  I n f e c t i o n  i s  
c o n f i n e d  to  t h e  lo w e r  p a r t  o f  the  ty m pa n ic  c a v i t y  where  t h e  
em bryonal  t i s s u e  has  d i s a p p e a r e d .  The c a s e s  whioh do n o t  im­
p ro ve  a r e  t h o s e  where  th e  i n f e c t i o n  i s  i n  t h e  a t t i c  a s  w e l l ,  
which  i s  f i l l e d  w i t h  embryonic  t i s s u e .  As t h e  a n t ru m  i s  a l s o  
f i l l e d  w i t h  t h i s  t i s s u e ,  i n f e o t i o n  r e a d i l y  s p r e a d s  and t h e s e
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c a s e s  u s u a l l y  r e q u i r e  d r a i n a g e  o f  the  m a s t o i d  a n t r a  b e f o r e  s a t i s ­
f a c t o r y  d r a i n a g e  can  be s e c u r e d .  He a l s o  commented on t h e  a n g le  
a t  which  t h e  i n f a n t i l e  tym pan ic  membrane i s  s i t u a t e d  a n d  s t a t e d  
t h a t  the  downward b u lg e  i s  p r o b a b l y  due  to  b u l g i n g  o f  th e  u p p e r  
p a r t  o f  th e  tym panio  membrane. H is  f i g u r e s  c o n s i s t  o f  m a s t o i d  
o p e r a t i o n s  on 43 i n f a n t s  u n d e r  two y e a r s ,  30 o f  whom had m arked  
g a s t r o - i n t e s t i n a l  symptoms, and o f  t h e s e  22 r e c o v e r e d  a n d  e i g h t  
d i e d .  C u l t u r e s  were o b t a i n e d  from 67 m a s t o i d s  and 17 d i f f e r e n t  
o rg an ism s  were grown. There  was no s p e c i a l  r e l a t i o n s h i p  be tw een  
o r g a n i s m s  and s e v e r i t y  o f  symptoms.  He i s  o f  th e  o p i n i o n  t h a t  
o r g a n i s m s  o t h e r  t h a n  h a e m o l y t i c  s t r e p t o c o c c i  can p ro d u c e  t h i s  
c l i n i c a l  p i o t u r e .
A lden  (R e f .  24) e x p l a i n e d  t h e  f r e q u e n t  a b sen o e  o f  s i g n s  
i n  t h e  tympanio  membrane by th e  f a c t  t h a t  t h e  i n f a n t ’s  E u s t a c h i a n  
t u b e  i s  s h o r t e r  and  w i d e r  t h a n  i n  t h e  a d u l t  and d r a i n a g e  oan t a k e  
p l a c e  more e a s i l y  by  t h i s  r o u t e .  He d e s c r i b e d  o l a s s i c a l  m a s t o i d ­
i t i s  i n  t h e  I n f a n t ,  c a l l i n g  a t t e n t i o n  to  th e  f a c t  t h a t  c o n s t i t ­
u t i o n a l  d i s t u r b a n c e s  a r e  r a r e  and t h a t  any  which  may be p r e s e n t  
r a p i d l y  d i m i n i s h  w i t h  t h e  f o r m a t i o n  o f  a  s u b - p e r i o s t e a l  a b s c e s s .  
There  i s  a l s o  a  low l e u o o c y t o s i s .  He s a i d  t h a t  a f t e r  o p e r a t i o n  
s u c h  c a s e s  have a  r a p i d  and u n c o m p l i c a t e d  c o n v a l e s c e n c e .  I n  
t h e  " l a t e n t ” t y p e  a c c o r d i n g  to  A ld e n ,  " c o n s t i t u t i o n a l  e v i d e n c e s  
o f  a b s o r p t i o n  a r e  th e  p r e d o m i n a t i n g  c l i n i c a l  f e a t u r e " .  His 
b a c t e r i o l o g i c a l  s t u d i e s  showed a  p redom in ance  o f  s t a p h y l o c o c c i  
and n o n - h a e m o ly t i o  s t r e p t o c o c c i  i n  th e  o l a s s i c a l  t y p e s  and
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h a e m o l y t i c  s t r e p t o c o c c i  I n  th e  l a t e n t  t y p e .
S c h w a r tz  ( R e f .  25)  h a s  come t o  t h e  c o n c l u s i o n  t h a t  
i n  i n r a n t s  up t o  t h e  ag e  o f  two y e a r s  o p e r a t i o n s  on t h e  m a s t o i d  
a n t ru m  s h o u l d  p r a c t i c a l l y  n e v e r  be p e r f o r m e d ,  b u t  he made no 
m e n t io n  o f  g a s t r o - e n t e r i t i s  and  th e  p o s s i b l e  a s s o c i a t i o n  o f  
m a s t o i d i t i s  w i t h  g a s t r o - e n t e r i t i e .
L i e r l e  ( R e f .  26 )  s t a t e d  t h a t  p a r a n a s a l  s i n u s i t i s  may 
p ro d uce  t h e  same c l i n i c a l  p i c t u r e  o f  g a s t r o - e n t e r i t i s  a s  o t i t i s  
m ed ia  and m a s t o i d i t i s ,  and  t h e  two o f t e n  c o - e x i s t .  He was o f  
t h e  o p i n i o n  t h a t  c h r o n i c  m a s t o i d i t i s  may o c c u r  w i t h o u t  a p p a r e n t  
e v id e n c e  o f  i n f e c t i o n  i n  t h e  m id d l e  e a r .  White  o o u n t s  i n  h i s  
s e r i e s  o f  100 c a s e s  v a r i e d  from 1 0 ,0 0 0  to  4 0 ,0 0 0  p e r  one ou.  mm. 
w i t h  a  h i g h  p e r c e n t a g e  o f  p o ly m o r p h o n u c le a r  c e l l s .  Only  f o u r  
were b r e a s t - f e d  and 92 had b i l a t e r a l  i n v o lv e m e n t .  The b a c t ­
e r i o l o g y  o f  t h e  m e a t a l  sw abs ,  which  he d o es  n o t  r e g a r d  a s  o f  
much v a l u e ,  showed a p red o m in an ce  o f  s t a p h y l o c o c c i ,  w h i l e  h i s  
o p e r a t i o n  swabs from t h e  m a s t o i d s  showed a  p redo m in an ce  o f  
h a e m o ly t i c  s t r e p t o c o c c i .
M a r r i o t t  ( R e f .  27) a g a i n  w r i t i n g  i n  1927 s a i d  -  
" w i t h i n  th e  p a s t  y e a r  we have found  m a s t o i d  a n t ru m  I n f e c t i o n s  i n  
o v e r  7b p e r  c e n t ,  o f  a l l  c a s e s  o f  s e v e r e  n u t r i t i o n a l  and  g a s t r o ­
i n t e s t i n a l  d i s t u r b a n c e s  coming to  o u r  c l i n i c .  The r e g u l a r i t y  
w i t h  which  improvement  h a s  f o l l o w e d  th e  o p e r a t i o n  o f  p o s t -  
a u r i c u l a r  d r a i n a g e  has  s e r v e d  to  c o n v in c e  u s  t h a t  m a s t o i d  an t rum  
i n f e c t i o n s  a r e  r e s p o n s i b l e  f o r  the  c o n d i t i o n s  m e n t io n e d  and n o t
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m e r e l y  s e c o n d a r y " .  He r e p e a t e d  t h a t  h a e m o l y t i c  s t r e p t o c o c c i  
and B. c o l i  a r e  l i k e l y  t o  cau se  s e v e r e  symptoms o f  d i a r r h o e a  
and v o m i t i n g  and d e s s i c a t i o n ,  o t h e r  o r g a n i s m s  l e a d i n g  m e r e l y  to  
a  s t a t e  o f  p o o r  n u t r i t i o n ,  f a i l u r e  t o  g a i n ,  l a c k  o f  a p p e t i t e  
and o c c a s i o n a l  v o m i t i n g .  He found  t h e  l e u c o c y t e  c o u n t  a lw ay s  
above n o rm a l ,  b u t  t h e  t e m p e r a t u r e  may be o n l y  s l i g h t l y  e l e v a t e d .
C o a t e s ’ ( R e f .  28)  a r t i c l e  gave  a n  e x c e l l e n t  summary 
o f  th e  l i t e r a t u r e  and he d i s c u s s e d  th e  p r o s  and  cons o f  t h e  
s i t u a t i o n .  He b e l i e v e d  i n  o p e r a t i n g  upon c l a s s i c a l  c a s e s  b u t  
was d o u b t f u l  a b o u t  th e  " l a t e n t "  v a r i e t y .  Y e t  h e  was i n  f a v o u r  
o f  m yr ingo tom y a n d ,  i f  n e c e s s a r y ,  a n t r o t o m y  when t h e r e  a r e  o t o ­
l o g i c  s i g n s  and when g e n e r a l  symptoms a r e  g r a v e .  He t h o u g h t  
many c a s e s  o f  g a s t r o - e n t e r i t i s  a r e  p r i m a r i l y  c a s e s  o f  e a r  i n ­
f e c t i o n  and u s u a l l y  found  a  l e u c o c y t o s i s  w i t h  70 to  80 p e r  c e n t ,  
po1y m o rp h o n u o le a r s .
1928.
I n  1928 ,  D ick ,  D ick  and W il l ia m s  ( R e f .  29)  d e s c r i b e d  
a n  e p id e m ic  o f  e n t e r i t i s  a s s o c i a t e d  w i t h  m a s t o i d i t i s  i n  I n f a n t s ,  
and came t o  t h e  c o n c l u s i o n  t h a t  t h e  o u t b r e a k  was p r i m a r i l y  an  
i n t e s t i n a l  i n f e c t i o n  due  t o  M o r g a n 's  d y s e n t e r y  b a c i l l u s ,  d e s ­
c r i b i n g  how the  o u t b r e a k  was c o n t r o l l e d  by  th e  a d o p t i o n  o f  
r i g i d  i s o l a t i o n  p r e c a u t i o n s .
I n  t h e  same y e a r  MacNeil  (R e f .  30)  p u b l i s h e d  a  p a p e r  
i n  which  he came to  th e  c o n c l u s i o n  t h a t  m a s t o i d i t i s  i s  a  oause  
o f  d i a r r h o e a  and v o m i t i n g  i n  c h i l d r e n  up to  t h e  age o f  two y e a r s .
He fo u n d  a l e u c o c y t o s i a  g e n e r a l l y  p r e s e n t ,  t h e  h i g h e s t  b e in g
3 9 ,0 0 0  p e r  one c u .  mm. and th e  a v e r a g e  1 5 ,0 0 0  p e r  one ou. mm.
O denea l  (R e f .  31 )  was o f  the  o p i n i o n  t h a t  e a r  i n ­
f e c t i o n s  a r e  s e c o n d a r y  t o  m a l n u t r i t i o n ,  and r e p o r t e d  good o p e r ­
a t i v e  r e s u l t s .  He s t a t e d  t h a t  where  a  good r e s p o n s e  does  n o t  
f o l l o w  a n t r o t o m y ,  a s s o c i a t e d  s i n u s  d i s e a s e  i s  a l m o s t  c e r t a i n l y  
p r e s e n t .  A lso  i n  1928 McMahon ( R e f .  3 2 )  d e s c r i b e d  a  s e r i e s  
o f  39 c a s e s  o f  m a s t o i d i t i s  i n  i n f a n t s  o f  whom 22 ( 5 6 . 4  p e r  c e n t ,  
showed t h e  symptom complex o f  i n c r e a s e d  t e m p e r a t u r e ,  d i a r r h o e a  
and v o m i t i n g ,  l o s s  o f  w e ig h t  and  a t h r e p s i a .  From h i s  h i s t o ­
l o g i c a l  s t u d i e s  o f  t i s s u e  t a k e n  f rom  the  m a s t o i d  a n t r a  a t  o p e r ­
a t i o n  he c o n c lu d e d  t h a t  t h e  p r o g n o s i s  i s  bad i n  th e  p r e s e n c e  
o f  t h e  d i a r r h o e a  a n d  v o m i t i n g  complex i f  oedema o f  th e  a n t r a l  
mucosa i s  fou n d  m i c r o s c o p i c a l l y .  The p r o g n o s i s  i s  good when 
t h e r e  i s  f i b r o s i s  o f  the  a n t r a l  mucosa e v en  th o ug h  d i a r r h o e a  
and  v o m i t i n g  a r e  p r e s e n t .  When d i a r r h o e a  and v o m i t i n g  a r e  n o t  
p r e s e n t  the  p r o g n o s i s  i s  good w h a t e v e r  the  h i s t o l o g i c a l  f i n d i n g s .
Dixon (R e f .  33)  e t  a l i i ,  were  r e l u c t a n t  to  a c o e p t  t h e  
s m a l l  amount o f  pus found  in  the  m id d le  e a r  a s  a  p r i m a r y  cau se  
o f  d e a t h ,  c a l l i n g  a t t e n t i o n  to the  v e r y  h i g h  i n c i d e n c e  o f  
m id d l e  e a r  and an t ru m  i n f e c t i o n s ,  o b v i o u s l y  s e c o n d a r y ,  i n  i n f a n t s  
dy in g  from e v e r y  v a r i e t y  o f  a c u t e  and c h r o n i o  i n f e c t i o n  accom­
p a n i e d  by marked l o w e r i n g  o f  r e s i s t a n c e  and e x t r e m e  d e b i l i t y .
He s t a t e d  t h a t  t h e  m o r t a l i t y  r a t e  i n  i n f a n t s  w i t h  g a s t r o - e n t e r ­
i t i s  who had m a s t o i d e c t o m i e s  i s  o u t  o f  p r o p o r t i o n  t o  t h e  u s u a l
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m o r t a l i t y  r a t e .
Har tm an ( R e f .  34)  c o n d u c te d  b i o c h e m i c a l  r e s e a r c h e s  
on i n f a n t s  w i t h  m a s t o i d i t i s .  A l l  h i s  c a s e s  (2 7 )  were i n f a n t s  
s u f f e r i n g  f rom  d i a r r h o e a  and v o m i t i n g ,  d e h y d r a t i o n ,  a c i d o s i s  
and  p r e s e n t e d  a  c l i n i c a l  p i c t u r e  s i m i l a r  to  t h a t  o f  " a l i m e n t a r y  
i n t o x i c a t i o n " .  A lmost  a l l  o f  them showed o l i n i c a l  e v id e n c e  
o f  i n f e c t i o n  in  t h e  e a r s  and  m a s t o i d s  and o f  13 c u l t u r e s  t a k e n  
a t  o p e r a t i o n ,  f i v e  showed B. c o l i ,  one B. p y o c y a n e o u s ,  one 
s t r e p t o c o c c u s  v i r i d a n s  and in  th e  r e m a i n i n g  s i x  g ro w th  d i d  n o t  
o c c u r .
L a s t l y  i n  1928 F r e i s n e r  and  Rosen (R e f .  35)  a d v o c a t e d  
p u n c t u r e  o f  th e  m a s t o i d  w i t h  a  n e e d l e  f o r  d i a g n o s i s  and  t r e a t ­
ment by l a v a g e .  T h is  more m in o r  o p e r a t i o n  t h e y  had  employed 
i n  30 c a s e s  w i t h o u t  u n to w a rd  r e s u l t .
1929.
S p a h r  (R e f .  36)  i n  1929 came to  t h e  c o n c l u s i o n  t h a t  
i n f a n t s  s u f f e r i n g  from o t i t i s  m ed ia  and  showing c o n s t i t u t i o n a l  
symptoms o f  d i a r r h o e a  and v o m i t i n g  and f a i l u r e  to  g a i n  o f t e n  have 
i n f e c t e d  m a s t o i d  a n t r u m s .  C u l t u r e s  from th e  m id d le  e a r  showed 
the  f o l l o w i n g  o r g a n i s m s  in  o r d e r  o f  f r e q u e n c y  -  s t a p h y l o c o c c u s ,  
d i p h t h e r o i d s ,  h a e m o ly t io  s t r e p t o c o c c u s ,  w h i l e  i n  c u l t u r e s  f rom 
the  m a s t o i d s  the  o r g a n i s m s  a p p e a r e d  i n  o r d e r  o f  f r e q u e n c y  -  
h a e m o ly t i c  s t r e p t o o o c c u s ,  pneumoooocus and s t a p h y l o c o c c u s .
She was o f  the  o p i n i o n  t h a t  c u l t u r e s  f rom th e  m id d le  e a r  a r e
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v a l u e l e s s  a s  i n d i c a t i o n s  o f  t h e  c a u s a t i v e  o r g a n i s m s  o f  an  
accompanying  m a s t o i d i t i s .  R e l a t i v e l y  few c a s e s  showed i n ­
t e s t i n a l  o rg a n i s m s  and i n  t h e s e  d i a r r h o e a  and v o m i t i n g  seemed 
more p r o m in e n t .  The o t h e r  o rg an ism s  d i d  n o t  g i v e  r i s e  to  a 
c h a r a c t e r i s t i c  sym ptom ato logy .
S u t t o n  ( R e f .  3 7 )  d e s c r i b e d  a  c a s e  o f  "Pseudomembranous 
e n t e r o c o l i t i s  i n  whloh t h e  i n f a n t  (6  m o n th s )  l a t e r  d e v e lo p e d  
o l i n i o a l  e v id e n c e  o f  i n f e c t i o n  o f  the  m id d le  e a r  and i n  which  
B. Morgan was i s o l a t e d  f rom  t h e  h e a r t  b loo d  and  f rom  the  
m ia u l e  e a r .
S i l v e r  ( R e f .  36 )  r e p o r t e d  a  c a s e  o f  p y l o r i c  s t e n o s i s  
w i t h  m a s t o i d i t i s  i n  w h ich  t h e  v o m i t i n g  was due to  p y l o r i c  
s t e n o s i s ,  bu t  t h e r e  was no d i a r r h o e a .  C u l t u r e  f rom t h e  r i g h t  
m a s to i d  showed s t a p h y l o c o c c i  m a i n l y  w i t h  s t r e p t o c o c c i  and 
pneum ococc i ,  w h i l e  th e  l e f t  was I n d e f i n i t e .
W r i t i n g  a l s o  i n  1929 M i t c h e l l  e t  a l i i  ( R e f .  39)
d e s o r i b e d  t h e i r  f i n d i n g s .  They c o n c lu d e d  t h a t  t h e r e  i s  no
one cause  o f  a l l  c a s e s  o f  g a s t r o - e n t e r i t i s ,  and t h e  m a j o r i t y  
o f  t h e i r  o a s e s  o f  g a s t r o - e n t e r i t i s  d i d  n o t  have  m id d le  e a r  
i n f e c t i o n  p r e c e d i n g  t h e  g a s t r o - i n t e s t i n a l  symptoms.  They 
found  t h a t  o t i t i s  m ed ia  and r e s p i r a t o r y  i n f e c t i o n s  i n  g e n e r a l  
were  n o t  so p r e v a l e n t  a t  th e  s e a s o n  o f  the  y e a r  when g a s t r o ­
e n t e r i t i s  was p r e v a l e n t ,  ( i . e .  J u l y ,  A u g u s t ,  S e p tem b er ,  O c t ­
o b e r ) .  At t h e  same t ime t h e y  s t a t e d  t h a t  " a  s u r p r i s i n g
number o f  o a s e s  o f  o t i t i s  m ed ia  o c c u r r e d  d u r i n g  t h e s e  m o n th s " .
2 0
The m a j o r i t y  o f  i n f a n t s  b r o u g h t  t o  h o s p i t a l  p r i m a r i l y  on a c c o u n t  
o f  o t i t i s  m ed ia  d i d  n o t  have a n d  d i d  n o t  d e v e l o p  g a s t r o - e n t e r i t i s .  
They fo u n d  t h a t  d r a i n a g e  o f  pus  f rom t h e  m id d le  e a r  and  m a s t o i d s  
had l i t t l e ,  i f  a n y ,  e f f e c t  " t h a n  m ig h t  be e x p e c t e d "  on t h e  g e n ­
e r a l  symptoms o f  f e v e r  and  t o x i c i t y ,  and se ldom  a n y  e f f e c t  i n  
a m e l i o r a t i n g  th e  g a s t r o - i n t e s t i n a l  symptoms.  They t h e n  a d v o c a t e d  
d r a i n a g e  o f  t h e  m a s to i d  i n  c a s e s  o f  o t i t i s  m e d ia  and m a s t o i d i t i s  
w i t h  g a s t r o - e n t e r i t i s ,  "ev e n  th o u g h  no imm edia te  e f f e c t  on th e  
g a s t r o - i n t e s t i n a l  symptoms i s  to  oe e x p e c t e d " .  They b e l i e v e d  
t h a t  m a s to i d  a n t r o t o m y  p e r f o r m e d  on s e r i o u s l y  i l l  c a s e s  do es  n o t  
m a t e r i a l l y  i n c r e a s e  t h e  d e a t h  r a t e .  They recommended d i a g ­
n o s t i c  m yringotom y and s t a t e d  t h a t  " o a s e s  p r e s e n t i n g  c o p io u s  
d i s c h a r g e  a l m o s t  c e r t a i n l y  have m a s t o i d  i n v o l v e m e n t " .  S i x t e e n  
o f  t h e i r  o a s e s  had  d o u b le  a n t r o t o m y  and o f  t h e s e  f o u r  d i e d  w i t h i n  
f o u r  d a y s ,  and  f o u r  a f t e r  a s to rm y  p o s t - o p e r a t i v e  c o u r s e .  One 
h e a l e d  and  l a t e r  r e t u r n e d  w i t h  r e c u r r e n c e  o f  g a s t r o - e n t e r i t i s ,  
from which  i t  d i e d .  o f  t h e  77 i n f a n t s  i n  t h e i r  s e r i e s ,  30 
(39%) d e v e lo p e d  o t i t i s  m ed ia  a f t e r  o n s e t  o f  g a s t r o - e n t e r i t i s .
S t r e p t o o o c c i  were  r a r e  i n  t h e s e  c u l t u r e s ,  and s t o o l  c u l t u r e s  
showed n o t h i n g  r e m a r k a b l e  e x c e p t  a few i n t e s t i n a l  p a t h o g e n s .
They found  no c o n v in c in g  c o r r e l a t i o n  i n  th e  b a o t e r i o l o g y  o f  th e  
e a r s  and  m a s t o i d s  and o f  th e  s t o o l s .
1930 .
J o h n s to n e  e t  a l i i  ( R e f .  4 0 )  i n  1930 i n v e s t i g a t e d  171 
c a s e s  u n d e r  two y e a r s .  The m a j o r i t y  were b o t t l e - f e d  and t h e
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h i g h e s t  d e a t h  r a t e  o c c u r r e d  i n  the  age  g ro u p  0 - 6  m o n th s ,  m ales  
b e in g  w orse  th a n  f e m a l e s .  They fo u n d  a  mixed b a c t e r i o l o g y  in  
t h e  n a s o p h a r y n x  and f e l t  t h a t  i f  i n t e s t i n a l  i n t o x i c a t i o n  i s  t o  
be e x p l a i n e d  by masked m a s t o i d i t i s  a  more u n i f o r m  f l o r a  o r  one 
s p e c i e s  s h o u ld  be f o u n d ,  y e t  t h e y  a l l o w e d  a  mixed i n t e s t i n a l  
f l o r a  a s  a n  e x p l a n a t i o n .  I n  t h e i r  c a s e s  6 3 .7  p e r  c e n t ,  had
o t i t i s  m ed ia  and  o f  84 c o n t r o l s  6 3 .1  p e r  c e n t ,  had o t i t i s  m e d ia
b u t  no d i a r r h o e a  and v o m i t i n g ,  and 126 o f  t h e i r  171 c a s e s  had 
d i a r r h o e a  and v o m i t i n g  on a d m i s s io n  bu t  no o t i t i s  m e d ia .  They
r e g a r d e d  t h e s e  f i g u r e s  a s  " a d e q u a te  g ro un d  f o r  d i s c a r d i n g  the
t h e o r y  t h a t  masked m a s t o i d i t i s  i s  t h e  ( n o t  " a n " ,  a s  i s  s u g g e s t e d  
by m o s t  w r i t e r s )  e t i o l o g i c a l  f a c t o r  i n  i n t e s t i n a l  i n t o x i c a t i o n " .  
They c o n c lu d ed  t h a t  " i n t e s t i n a l  i n t o x i c a t i o n  i s  a n  e n t e r a l  i n ­
f e c t i o n  c au se d  n o t  by one s p e c i f i c  b a o t e r i a l  s p e c i e s ,  b u t  by a 
v a r i e t y  o f  b a c i l l i  which b e lo n g  t o  t h e  c o l o n - t y p h o i d - d y s e n t e r y  
g ro u p " ,  h a v in g  d e m o n s t r a t e d  the  p r e s e n c e  o f  immune b o d i e s  i n  the  
serum o f  some p a t i e n t s .
C o a te s  ( R e f .  4 1 )  b e l i e v e d  t h a t  t h e r e  i s  a  c e r t a i n  typ e  
o f  g a s t r o - i n t e s t i n a l  d i s o r d e r  accom panied  by and p r o b a b l y  cau sed  
by i n f e c t i o n  i n  the  m id d l e  e a r  and m a s t o i d  a n t ru m ,  and t h a t  a l l  
g a s t r o - i n t e s t i n a l  d i s o r d e r s  i n  i n f a n t s  do n o t  have  t h i s  e t i o l o g y .  
He m a i n t a i n e d  t h a t  t r e a t m e n t  sh o u ld  be m a in ly  c o n s e r v a t i v e ,  
o p e r a t i o n  o n l y  b e in g  r e s o r t e d  t o  i n  t h e  p r e s e n c e  o f  d e f i n i t e  
s u r g i c a l  i n d i c a t i o n s .  R a d i c a l  s u r g e r y  may be employed on 
s l i g h t  i n d i c a t i o n s  when o t h e r  m ethods f a i l .  He s u g g e s t e d  t h a t
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t h e  d i f f e r e n c e s  o f  o p i n i o n  on t h i s  s u b j e c t  m ig h t  p o s s i b l y  be 
e x p l a i n e d  by a  g e o g r a p h i c a l  d i f f e r e n c e  i n  t h e  i n c i d e n c e  o f  o t i t i s  
m ed ia  and m a s t o i d i t i s .
W is h a r t  ( R e f .  4 2 )  i n  an  e x t e n s i v e  s t u d y  o f  t h e  s u b j e c t  
came to  t h e  c o n c l u s i o n  t h a t  " i n f e c t i o n  o f  t h e  m a s t o i d  a n t ru m  i s  
n o t  th e  c a u se  o f  a c u t e  i n t e s t i n a l  i n t o x i c a t i o n  i n  i n f a n t a " .
He n o t e d  t h a t  th e  o n s e t  o f  t h e  d i s e a s e  was r a r e l y  h e r a l d e d  by 
a  " c o l d "  and t h a t  t h e  m a j o r i t y  o f  t h e  i n f a n t s  had no c l i n j c a l  
e v id e n c e  o f  u p p e r  r e s p i r a t o r y  i n f e c t i o n  a t  the  t im e  t h e y  were 
t o x i c  and many d i d  n o t  d e v e lo p  e a r  i n f e c t i o n  t h r o u g h o u t  t h e  
wnole  c o u r s e  o f  th e  i l l n e s s .  He b e l i e v e d  t h a t  s u c h  i n f e c t i o n s  
were  a n te - m o r t e m  i n  o r i g i n  b u t  were u s u a l l y  t e r m i n a l  and due 
t o  f o r c i b l e  e j e c t i o n  o f  m a t e r i a l  up  t h e  E u s t a c h i a n  t u b e .  When 
m a s t o i d  i n f e c t i o n  e x i s t s  he m a i n t a i n e d  i t  was t h e  r e s u l t  and  n o t  
t h e  c a u s e  o f  th e  lo w e re d  c o n d i t i o n  o f  t h e  i n f a n t .  O p e r a t i v e  
t r e a t m e n t  was a f a i l u r e  and  a u t o p s i e s  showed t h a t  m a s t o i d  i n ­
f e c t i o n  was n o t  common. The c o n d i t i o n  i s ,  i n  h i s  o p i n i o n ,  o f  
I n t e s t i n a l  o r i g i n .  F o r t y - o n e  c a s e s  i n  1928 and 127 o a s e s  i n  
1929 were  s t u d i e d  and 20 p o s t -m o r te m  e x a m in a t io n s  p e r f o r m e d .
The m a s t o i d  an trum s were  u n h e a l t h y  i n  e i g h t  and n e g a t i v e  i n  12.
A l l  h i s  c a s e s  showed e v id e n c e  o f  i n t e s t i n a l  i n f e c t i o n .  One 
hundred  and f i v e  (62%) o f  168 t o x i c  c a s e s  d e v e l o p e d  i n f e c t i o n s  
o f  th e  e a r s  w h i l e  i n  h o s p i t a l  and 47 (64%) o f  73 c o n t r o l  o a s e s  
had one o r  b o t h  e a r s  i n f e c t e d .  T h i r t e e n  o p e r a t i o n s  were  p e r f o r m e d  
w i t h  o n l y  one r e c o v e r y .  He a d m i t t e d  t h e  p r e s e n c e  o f  pus  i n  th e
23
m a s t o i d  a n t r u m  o u t  no bon© r e a c t i o n  and  d i d  n o t  b e l i e v e  t i i a t  
s u c h  a  s m a l l  f o c u s  o f  i n f e c t i o n  c o u ld  be r e s p o n s i b l e  f o r  such  
p r o f o u n d  g e n e r a l  symptoms.
A lso  i n  1930 t h e  e n t i r e l y  o p p o s i t e  v iew  i s  e x p r e s s e d  
by H a lso law  e t  a l i i  (R e f .  4 3 ) ,  who a r e  s u p p o r t e r s  o f  e a r  i n ­
f e c t i o n  a s  a  f a c t o r  i n  p r o d u c i n g  d i a r r h o e a  and v o m i t i n g  i n  
i n r a n t s .  They a d v i s e d  e a r l y  m yr ingo tom y  when a n y  e v i d e n c e  o f  
i n f e c t i o n  e x i s t s ,  f o l lo w e d  by e a r l y  a n t r o t o m y  i f  improvement  
d oes  n o t  q u i c k l y  f o l l o w .  T h e i r  s e r i e s  c o n s i s t e d  o f  24 c a s e s  a l l  
u n d e r  t h r e e  m onths  o f  ag e ,  a l l  f o u n d l i n g s  and a l l  a r t i f i c i a l l y  
f e d .  E i g h t  d i e d  w i t h o u t  o p e r a t i o n ,  and o f  t h e  16 o p e r a t e d  upon  
e i g h t  d i e d .  S i x t e e n  c a s e s  a f f o r d e d  d e f i n i t e  h i s t o r y  o f  u p p e r  
r e s p i r a t o r y  i n f e c t i o n  a s  lo n g  a s  t h r e e  weeks b e f o r e  o n s e t  o f  
d i a r r h o e a  and i n t o x i c a t i o n .  White c o u n t s  were be tw een  8 ,0 0 0  and 
2 b , 000 p e r  one ou .  mm., th e  a v e r a g e  b e in g  1 6 ,0 0 0  p e r  one o u .  mm. 
Average n e u t r o p h i l i c  o o u n t  was 58 p e r  c e n t ,  and a v e r a g e  haemo­
g l o b i n  77 p e r  c e n t .  Seven  had a lb u m in ,  h y a l i n e  o r  g r a n u l a r  
c a s t s  i n  t h e  u r i n e .  m  11 c a s e s  u r i n e  o u l t u r e s  c o r r e s p o n d e d  
w i t h  t h o s e  from t h e  m a s to i d  a n t r a .  Blood c u l t u r e s  were p o s i t i v e  
i n  f i v e  o f  t h e  16 f a t a l  c a s e s  w h i l e  i n  f i v e  c a s e s  s t o o l  c u l t u r e s  
c o r r e s p o n d e d  w i t h  m a s t o i d  o u l t u r e s .  Pus o b t a i n e d  a t  m yr ingo tom y 
grew t h e  same o rg an ism s  a s  th e  m a s t o i d  c u l t u r e s  i n  f i v e  c a s e s .
The i n f e c t i o n  was b i l a t e r a l  i n  17 and u n i l a t e r a l  i n  s e v e n .  
C u l t u r e s  o f t e n  showed more t h a n  one o rg a n is m  and i n  o r d e r  o f  
f r e q u e n c y  t h e y  were h a e m o ly t l c  s t r e p t o c o c c u s ,  n o n - h a e m o ly t i o
24
s t r e p t o o o e c u s ,  s t r e p t o c o c c u s  v i r i d a n s ,  pneum ococcus ,  s t a p h y l o ­
coccus  and B. c o l l .  They fo u n d  X - r a y s  o f  no v a l u e  i n  d i a g n o s i s .  
I n  t h e i r  f a t a l  c a s e s ,  where l i t t l e  o r  no pus  was fo u n d  a t  
o p e r a t i o n ,  i t  was fou n d  a t  p o s t -m o r te m  t h a t  the  m a s t o i d  c e l l s  
were a b e r r a n t  o r  had n o t  been  p r o p e r l y  c l e a n e d  o u t .  No p o s t ­
mortem e x a m i n a t i o n  a b n o r m a l i t y  was fo u n d  i n  th e  g a s t r o - i n t e s t i n a l  
t r a o t .
Helwig  and Dixon [Ret.  4 4 )  p e r f o r m e d  173 p o s t - m o r te m  
e x a m in a t io n s  and found  c h ang es  i n  th e  m id d l e  e a r  o r  m a s t o i d  
a n t r a  in  07 132 .8% ).  ±n o n l y  17 o f  the  07 was t h e r e  e v id e n c e  
o f  e n t e r i t i s  and  i n  th e  r e m a in i n g  40 t h e y  found  a l m o s t  e v e r y  
o t h e r  common d i s e a s e  o f  i n f a n c y .  A c c o rd in g  to  them t h e  i n c i d e n c e  
o f  o t i t i s  m ed ia  and m a s t o i d i t i s  i s  h i g h e r  i n  n o n - e n t e r i t i c  t h a n  
i n  e n t e r i t i c  i n f a n t s ,  and  o n l y  i n  t h r e e  o a s e s  o f  t h e  07 d i d  t h e y  
f e e l  j u s t i f i e d  i n  c o n s i d e r i n g  th e  m a s t o i d  i n f e c t i o n  a s  t h e  p r i m a r y  
cause  o f  d e a t h .  In  57 o a se s  4 1 . 1  p e r  c e n t ,  o f  th e  i n f a n t s  
s u f f e r i n g  from d i a r r h o e a  d i e d  f o l l o w i n g  o p e r a t i o n  and th e  bony 
changes  were s l i g h t  o r  a l m o s t  n e g l i g i b l e .  The h i s t o r y  o f  
d i a r r h o e a  p r e c e d e d  t h a t  o f  t h e  e a r  i n f e o t i o n .  They o a n c lu d ed  
t h a t  e a r  i n f e c t i o n  i s  a  common t e r m i n a l  e v e n t ,  t h a t  e n t e r i t i s  
a n t e d a t e s  th e  e a r  I n f e c t i o n ,  and t h a t  w h i l e  s u r g i o a l  m a s t o i d i t i s  
does  o c c u r  i n  i n f a n t s ,  i t s  im p o r ta n c e  h a s  b e en  g r e a t l y  e x a g g e r ­
a t e d .
e a r m a r k ' s  ( R e f .  4 5 )  r e p o r t  i s  b a s e d  on 28 i n f a n t s ,
25
u n d e r  two y e a r s  o f  a g e ,  o p e r a t e d  upon  f o r  m a s t o i d i t i s  and s u f f e r ­
in g  from v a r y i n g  d e g r e e s  o f  i n t e s t i n a l  u p s e t .  Twenty r e c o v e r e d  
and  e i g h t  d i e d .  S i x  o a s e s ,  whose m a s t o i d  a n t r a  were  f i l l e d  
w i t h  pus  and v e r y  t h i c k  oedem atous  m ucosa ,  were i n  e x t r e m i s .
Of t h e s e  t h r e e  d i e d  and t h r e e  r e c o v e r e d  a f t e r  a  v e r y  s to r m y  
c o n v a l e s c e n c e .  H is  m o s t  u n s a t i s f a c t o r y  r e s u l t s  were  o b t a i n e d  
i n  v e r y  i l l  c a s e s .  I n  21 c a s e s  b o t h  m a s t o i d  a n t r a  were  o p e r ­
a t e d  upon a t  t h e  same t im e ,  and  i n  s e v e n ,  i n  which  o n l y  one s i d e  
was o p e r a t e d  upon ,  the  o t h e r  s i d e  had t o  be o p e r a t e d  upon  a t  a 
l a t e r  d a t e .  N i n e t e e n  c o n t a i n e d  s w o l l e n  mucosa,  p u s ,  g r a n u l a t i o n  
t i s s u e  and d e b r i s ,  w h i l e  th e  o t h e r  n i n e  were s c l e r o t i c  i n  t y p e .  
B a o t e r i o l o g i c a l l y  12 c a s e s  gave  h a e m o l y t i c  s t a p h y l o c o c c u s  a u r e u s  
and 16 h a e m o ly t i c  s t r e p t o c o c c u s .  H is  c o n c l u s i o n s  a r e  i n  g e n e r a l  
ag reem en t  w i t h  t h o s e  who h o l d  t h a t  m a s t o i d i t i s  can  cau se  d i a r r ­
hoea  and v o m i t i n g  syndrome,  and  h i s  m o s t  i n t e r e s t i n g  c o n c l u s i o n  
i s  t h a t  " o p e r a t i o n ,  e x c e p t  i n  th e  o c c a s i o n a l  c a s e ,  s h o u l d  n o t  be 
a t t e m p t e d  d u r i n g  t h e  v i o l e n t  g a s t r o - i n t e s t i n a l  c r i s i s . "
1931 .
I n  1931 Dodds ( R e f .  46)  d e s c r i b e d  a  c a s e  o f  o t i t i s  
media  w i t h  p u r u l e n t  m e n i n g i t i s  i n  an I n f a n t  n i n e  days o l d .  The
a u t o p s y  r e v e a l e d  th e  m id d le  e a r  and  s u r r o u n d i n g  bone s o f t  and 
f i l l e d  w i t h  g r e e n i s h  pus from w hich  a  m ixed  g ro w th  was o b t a i n e d  
and c a u s a l  o rg sn i sm s  oou ld  n o t  be s a t i s f a c t o r i l y  i s o l a t e d .  She 
oommented upon t h e  r a r i t y  o f  p e r f o r a t i o n  o f  th e  drum, m e n i n g i t i s  
and s i n u s  th r o m b o s i s  i n  su ch  o a s e s .
26
J o h n 3 t o n e  (R e f .  47 )  s u r v e y e d  tl ie  l i t e r a t u r e  and g a i n e d  
t h e  i m p r e s s i o n  t h a t  th e  s o - c a l l e d  g a s t r o - i n t e s t i n a l - m a s t o i d i t i s  
syndrome i n  i n f  sui ts  do es  e x i s t .  H i s  own f i n d i n g s  c o i n c i d e d  w i t h  
t h i s  i m p r e s s i o n ,  and he recommended o p e r a t i o n  i f  t h e r e  a r e  
d e f i n i t e  o b j e o t l v e  s i g n s  i n  t h e  m i d d l e  e a r .  I t  i s  d i f f i c u l t  to  
r e f r a i n  f rom q u o t i n g  h i s  comment on W i s h a r t ’ s p a p e r  -  " I f  we 
f o l l o w  t h i s  a d v i c e  ( i . e .  W i s h a r t ' s  -  t h a t  o p e r a t i o n  on t h e  m a s t o i d  
s h o u l d  n o t  be done on th o s e  c a s e s  u n l e s s  t h e r e  a r e  symptoms o f  
t r u e  c l i n i c a l  m a s t o i d i t i s ) ,  I  am s u r e  t h a t  a  v e r y  s m a l l  p r o ­
p o r t i o n  o f  t h e s e  i n f a n t s  w i l l  e v e r  be o p e r a t e d  u p o n ;  d e a t h  w i l l  
r e l i e v e  u s  o f  t h i s  t a s k . "
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F i n d l a y  ( R e f .  48 )  i n  1932 com m ai t ing  on t h e  f r e q u e n c y  
o f  d i a r r h o e a  and v o m i t i n g  a s  a  symptom o f  a l m o s t  a n y  i n f e c t i o n  
s t a t e d  t h a t  " a l t h o u g h  t h e  g a s t r o - i n t e s t i n a l  symptoms may domin­
a t e  t h e  p i c t u r e ,  when t h e s e  a r e  s e c o n d a r y  t o  some n o n - a l i m e n t a r y  
d i s e a s e ,  t h e y  a r e  n e v e r  o f  the  s e v e r i t y  o f  t r u e  g a a t r o - e n t e r l t i s , 
n o r  a r e  t h e y  u s u a l l y  accom panied  by  the  coma, d e h y d r a t i o n  and 
h i p p o o r a t i o  f a c i e s  so  c h a r a c t e r i s t i c  o f  t h a t  c o n d i t i o n . "
D i s c u s s i n g  the  s o c i a l  i n c i d e n c e  he o a l l e d  a t t e n t i o n  to  the  f a c t  
t h a t  g a s t r o - e n t e r i t i s  i s  a  d i s e a s e  o f  t h e  h o s p i t a l  c l a s s ,  o c c u r r ­
i n g  a lm o s t  e x c l u s i v e l y  i n  b o t t l e - f e d  i n f a n t a ,  and t h a t  i n  t e n  
y e a r s  o f  p r i v a t e  p r a c t i c e  o n l y  12 o a s e s  o f  g a s t r o - e n t e r i t i s  
o c c u r r e d ,  w h i l e  t h e r e  were 32 o a se s  o f  u n c o m p l i c a t e d  o t i t i s  m ed ia .
A lso  i n  p r i v a t e  p r a c t i c e  the  s e a s o n a l  i n c i d e n c e  d i f f e r e d ,  show­
i n g  1 2 . 5  p e r  c e n t ,  i n  th e  g a s t r o - e n t e r i t i s  m o n ths  and  50 p e r  
c e n t ,  i n  w i n t e r  and  s p r i n g .  I n  h o s p i t a l  drums were  i n c i s e d  i n  
a l l  c a s e s  i n  whioh pus was s u s p e c t e d  a n d  r a r e l y  d i d  any  marked 
improvement  o c c u r  e s p e c i a l l y  i f  g a s t r o - e n t e r i t i s  was m ark e d .  
R e s u l t s  were  a p p a r e n t l y  much more s a t i s f a c t o r y  i n  c a s e s  w i t h o u t  
g a s t r o - e n t e r i t i s .  He e x p e r i m e n t e d  by t r e a t i n g  t h e  e a r s  i n  one 
ward and l e a v i n g  them a l o n e  i n  a n o t h e r .  No s a t i s f a c t o r y  r e s ­
ponse  t o  t r e a t m e n t  was o b s e r v e d .  Nine c a s e s  had  d o u b le  a n t r o -  
tomy w i t h  s e v e n  d e a t h s  and  two r e c o v e r i e s .  The two w h ic h  r e ­
c o v e red  and f i v e  o f  t h o s e  who d i e d  were n o t  s e r i o u s l y  i l l .  
A u t o p s i e s  were p e r f o r m e d  on 15 i n f a n t s  w i t h  o t i t i s  m ed ia  and  
pus  was fo u n d  in  one  o r  b o th  a n t r a  o n l y  i n  f o u r ,  i . e .  26 p e r  
c e n t .  T h i s  a u t h o r  came t o  th e  c o n c l u s i o n  t h a t  " f o c a l  s e p s i s ,  
e s p e c i a l l y  o t i t i s  m ed ia  i s  n o t  a  s e r i o u s  r e s p o n s i b l e  f a c t o r . "
A s h e r s o n  ( R e f .  49)  was o f  th e  o p i n i o n  t h a t  o t i t i s  
m ed ia  and m a s t o i d i t i s  i s  a  t e r m i n a l  l e s i o n  -  a g o n a l  o t i t i s  
m edia  -  s t r e s s i n g  t h e  I n d o l e n c e  o f  th e  c o n d i t i o n ,  a b s e n c e  o f  
in f l a m m a to r y  s i g n s  and r e a c t i o n  o f  s u r r o u n d i n g  p a r t s ,  a b s e n c e  o f  
t e m p e r a t u r e ,  and l o c a l  h e a t .  He c o n s i d e r e d  t h e  m a t t e r  s t i l l  
u n d e c i d e d  and th e n  d e s c r i b e d  two c a s e s ,  one c a se  o f  d i a r r h o e a  
and v o m i t i n g ,  in  w h ich  th e  g a s t r o - i n t e s t i n a l  symptoms c l e a r e d  
w i t h  b i l a t e r a l  a n t r o to m y ,  and a n o t h e r  which  had been  s u f f e r ­
i n g  from d i a r r h o e a  and v o m i t i n g  f o r  n i n e  d a y s .  R i g h t  m y r in g ­
otomy r e l e a s e d  pus and w i t h  i t s  r e l e a s e  v o m i t i n g  c a a s e d  and 
r e c u r r e d ,  when th e  o t h e r  e a r  was i n c i s e d .  T h is  se co n d  c a se
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d i e d  and came to  p o s t - m o r te m ,  when b o t h  a n t r a  were fo u n d  t o  be 
f u l l  o f  p u s .  He c o n c lu d e d  t h a t  m y r in g o to m y  was n o t  s u f f i c i e n t  
and a n t r o t o m y  s h o u l d  have been  p e r f o r m e d .  A n o th e r  t y p e  he 
d e s c r i b e d  a s  " O t i t i s  k e d i a  o f  i n f a n c y "  i n  w h ich  t e m p e r a t u r e  i s  
th e  c h i e f  g u i d e  t o  t r e a t m e n t  and  m yr ingo tom y  i s  a d v i s e d  i f  tem ­
p e r a t u r e ,  even  i f  o n l y  on one  o c c a s i o n ,  r e a c h e s  100°  F. The 
im p o r ta n c e  o f  m en lng ism us  a s  a n  i n d i c a t i o n  o f  e a r a c h e ,  n u c h a l  
r i g i d i t y  and c o n v u l s i o n s  was s t r e s s e d .  He c o n c lu d e d  t h a t  an  
i n f a n t  may have  a  tym pan ic  membrane o f  a p p a r e n t l y  n o rm a l  c o l o u r  
and y e t  have pus  deep  to  i t .  I f  m yringotom y r e v e a l s  t h e
p r e s e n c e  o f  pus i n  c a s e s  o f  g a s t r o - e n t e r i t i s  a n t r o t o m y  s h o u l d  be 
p e r f o r m e d .
Campbell  ( R e f .  50)  e m p h a s i s e d  t h e  i m p o r t a n c e  o f  a s s o c i a t e d  
s i n u s i t i s  which  he fo u n d  i n  9 7 .5  p e r  c e n t ,  o f  85 i n f a n t s  w i t h  
o t i t i s  m e d ia  and s u g g e s t e d  more a c t i v e  t r e a t m e n t  f o r  s i n u s  i n ­
f e c t i o n  w h ich  h a s  a n  i m p o r t a n t  b e a r i n g  on g a s t r o - i n t e s t i n a l  
c o n d i t i o n s .
A lso  i n  1932 Maybaum ( R e f .  51 )  i n v e s t i g a t e d  39 c a s e s  o f  
whom 22 d i e d .  A b n o r m a l i t i e s  o f  th e  ty m pan ic  membranes were  o b ­
s e r v e d  o n l y  i n  s i x .  S e v e n te e n  r e o o v e r e d  and o f  t h e s e  t e n  showed 
a b n o r m a l i t i e s  i n  the  tym pan ic  membranes.  T h i s  w r i t e r  was in  
e n t i r e  a g re em e n t  w i t h  W is h a r t  t h a t  o t i t i s  m e d ia  h a s  no b e a r i n g  on 
g a s t r o - e n t e r i t i s  and t h e n  s t a t e d  "no one w i l l  d i s p u t e  the  c l a im  
t h a t  e v e r y  i n f a n t  w i t h  o r  w i t h o u t  s i g n s  p o i n t i n g  d e f i n i t e l y  t o  
th e  e a r s ,  who h a s  f e v e r ,  d i a r r h o e a  l a s t i n g  more them a  day  o r  two
o r  a n y  i n t e s t i n a l  d i s t u r b a n c e  s h o u l d  have  a  c a r e f u l  and  t h o r o u g h  
a u r a l  e x a m i n a t i o n .  I f  i n f e c t i o n  o f  t h e  e a r  i s  f o u n d ,  p rom pt  
i n s t i t u t i o n  o f  d r a i n a g e  i s  i n d i c a t e d  and  11' m y r in g o to m y  w i t h  f r e e  
d r a i n a g e  f a i l s  t o  r e l i e v e  th e  s i t u a t i o n ,  p o s t - a u r i c u l a r  d r a i n a g e  
i s  i n d i c a t e d  i f  a u r a l  e x a m i n a t i o n  w a r r a n t s  su o h  a  p r o c e d u r e .  
C o p iou s ,  p r o l o n g e d , i n c r e a s i n g  o r  a t  l e a s t  n o n - d i m i n i s h i n g  a u r a l  
d i s c h a r g e  i s  i n  i t s e l f  s u g g e s t i v e  o f  m a s t o i d  i n v o l v e m e n t .  I n  
th e  v a s t  m a j o r i t y  f u r t h e r  e v id e n c e  o f  p o s t - a u r i c u l a r  i n v o lv e m e n t  
w i l l  be fou n d  on c a r e f u l  e x a m i n a t i o n . "  He o o n c lu d e d  t h a t  i n ­
t e s t i n a l  i n t o x i c a t i o n  i s  n o t  o f  a u r a l  o r i g i n .  A cu te  i n f e c t i o n  
o f  th e  m id d le  e a r  and  m a s t o i d  a n t r a  f r e q u e n t l y  o c c u r s  i n  i n f a n t s  
and y e t  g a s t r o - e n t e r i t i s  symptoms a r e  uncommon. I n  a  number  o f  
c a s e s  the  a c u t e  s u p p u r a t i v e  d i s e a s e s  o f  th e  m id d le  e a r  had  no 
b e a r i n g  on th e  symptoms o f  i n t e s t i n a l  i n t o x i c a t i o n ,  o c c u r r i n g  
e i t h e r  b e f o r e  o r  d u r i n g  th e  p r e s e n c e  o f  t h e s e  symptoms.  
A ccum u la t io n s  i n  th e  m id d le  e a r s  and m a s t o i d  a n t r a  a r e  a n t e -  
mortem b u t  f r e q u e n t l y  a g o n a l .
D ru s s  ( R e f .  52)  s t a t e d  t h a t  " w h i l e  i t  i s  t h e  r u l e  f o r  
c a s e s  o f  I n t e s t i n a l  i n t o x i c a t i o n  t o  r u n  t h e i r  c o u r s e  w i t h o u t  
a u r a l  involvementm a t  t im e s  the  l a t t e r  c o n d i t i o n  may c o - e x i s t ,  
a p p e a r i n g  b e f o r e ,  d u r i n g  o r  a f t e r  th e  o n s e t  o f  th e  i l l n e s s . "
He t h o u g h t  t h e r e  were  no s p e c i f i c  p a t h o l o g i c a l  changes  i n  th e  
m id d le  e a r  o r  m a s t o i d  c h a r a c t e r i s t i c  o f  I n t e s t i n a l  i n t o x i c a t i o n ,  
and co n c lu d ed  " f rom  a  r e v i e w  o f  t h e  l i t e r a t u r e  and f rom  a 
c l i n i c a l  and p a t h o l o g i c a l  s t u d y  o f  t h e  o a s e s ,  th e  p r e p o n d e r a n c e
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o f  e v id e n c e  f a v o u r s  th e  view t h a t  t h e  o t i t i c  c o n d i t i o n  i s  n o t  
t h e  e t i o l o g i c a l  f a c t o r  r e s p o n s i b l e  f o r  th e  I n t e s t i n a l  i n t o x i ­
c a t i o n . "  He d i d  n o t  f a v o u r  o p e r a t i v e  t r e a t m e n t .
M o r r i s  and  S m i th  ( R e f .  5 3 )  d e s c r i b e d  s i x  i n f a n t s  i n  
whom an i n f e c t i o n  o f  t h e  u p p e r  r e s p i r a t o r y  t r a c t  i n v a r i a o l y  
p r e c e d e d  th e  o p e r a t i o n  on t h e  m a s t o i d  by  f rom  8 - 1 4  d a y s .
T h e i r  b a o t e r l o l o g y  showed s t a p h y l o c o c c u s  a u r e u s  f o u r ,  s t r e p t o -  
ooooxis t h r e e ,  s t a p h y l o c o c c u s  a l b u s  one ,  B. c o l i  t h r e e ,  no g ro w th  
two.  F i v e  o f  the  s i x  r e c o v e r e d  from a c u t e  i n t e s t i n a l  i n t o x i c a t i o n  
a f t e r  o p e r a t i o n  and t h e y  c o n c lu d e d  t h a t  th e  o n s e t  o f  to x a e m ia  
c o i n c i d e s  w i t h  In v o lv em en t  o f  t h e  m a s t o i d  a n t ru m  and  t h a t  th e  
b a o t e r i o l o g y  does  n o t  i n f l u e n c e  t h e  c l i n i o a l  p i c t u r e .
1935 .
I n  a  r e p o r t  o f  th e  t h r e e - y e a r  p e r i o d  1930 -  1932,
M a r r i o t t  e t  a l i i  (R e f .  54 )  o b s e r v e d  318 o a s e s  o f  d i a r r h o e a ,  o f  
whom 118 (37%) were  t r u e  d y s e n t e r i e s  due  t o  o r g a n i s m s  o f  t h e  
d y s e n t e r y - p a r a t y p h o i d - c o l o n  g r o u p .  Thus th e  i n c i d e n c e  o f  
d y s e n t e r y  was s e e n  t o  be low a s  compared w i t h  o t h e r  t y p e s  o f  
d i a r r h o e a .  They became numerous i n  J u n e ,  i n c r e a s i n g  i n  numbers 
to  a  peak  i n  A ugus t  and S e p tem b er ,  and d e c r e a s i n g  w i t h  t h e  
b e g in n i n g  o f  w i n t e r .  In  th e  s e r i e s  c l a s s i f i e d  a s  d y s e n t e r y  
p a r e n t e r a l  i n f e c t i o n s  c o m p l i c a t e d  the  p i c t u r e  i n  66 p e r  c e n t ,  o f  
th e  c a s e s  -  b ro n ch o -p neum o n ia ,  o t i t i s  m e d ia ,  m a s t o i d i t i s  and  
p y e l i t i s  b e in g  the  m o s t  common i n f e o t i o n s .  The m o r t a l i t y  r a t e  
was 28 p e r  o e n t .  i n  t h e  c o m p l i c a t e d  c a s e s  and o n l y  10 p e r  c e n t .
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i n  t h e  u n c o m p l i c a t e d  c a s e s .  The c a s e s  o f  n o n - d y s e n t e r i c  d i a r r h o e a  
were  o b s e r v e d  d u r i n g  th e  m onths  o f  A u g u s t ,  S e p te m b e r  and  O c to b e r ,  
th e  peak  month b e in g  S e p tem b er  and o c c u r r e d  i n  i n f a n t s  "whose 
n u t r i t i o n  had  s u f f e r e d  d u r i n g  t h e  summer m o n ths  and who, w i t h  t h e  
b e g in n i n g  o f  f a l l ,  c o n t r a c t e d  u p p e r  r e s p i r a t o r y  i n f e c t i o n s  which  
s e r v e d  a s  th e  f i n a l  p r e c i p i t a t i n g  f a c t o r . "  I n  t h i s  g r o u p  M a r r i o t t  
fo u n d  e v id e n c e  o f  p a r e n t e r a l  i n f e c t i o n s  i n  th e  r h i n o p h a r y n z ,  e a r s  
and m a s t o i d  a n t r a  i n  63  p e r  c e n t ,  a t  th e  t im e  o f  a d m i s s io n  to  
h o s p i t a l .  I n  a p r e v i o u s  s e r i e s  he found  a c u t e  m id d l e  e a r  o r  
m a s t o i d  i n f e c t i o n s  p r e c e d i n g  the  d ev e lo pm en t  o f  d i a r r h o e a  i n  93 
p e r  c e n t ,  o f  th e  c a s e s .  F r e q u e n t l y  t h e  i n f a n t  was a d m i t t e d  i n  a  
s t a t e  o f  ex trem e  d e h y d r a t i o n  and  d i d  n o t  show e v i d e n c e  o f  i n f e c t i o n  
i n  the  e a r s ,  b u t  when i t s  f l u i d  b a l a n c e  was r e s t o r e d  th e  tym pan ic  
membranes showed s u f f i c i e n t  e v id e n c e  to  w a r r a n t  m yr ingo tom y which  
r e l e a s e d  p u s .  N o n - d y s e n t e r i c  d i a r r h o e a  was o b s e r v e d  m ost  
f r e q u e n t l y  i n  u n d e r - n o u r i s h e d  c h i l d r e n ,  t h e  p r e c e d i n g  f e e d i n g  
e r r o r  be in g  one o f  q u a l i t a t i v e  o r  q u a n t i t a t i v e  u n d e r - f e e d i n g .
In  such  c a s e s  th e  sy iap tans  were  more s e v e r e  and the  m o r t a l i t y  
r a t e  h i g h e r .  The m o r t a l i t y  r a t e  i n  th e  g ro u p  o f  n o n - d y s e n t e r i c  
d i a r r h o e a  was 35 p e r  c e n t ,  and  o v e r  t h r e e - q u a r t e r s  o f  t h o s e  were 
due to  th e  p a r e n t e r a l  i n f e c t i o n  r a t h e r  t h a n  to  t h e  e f f e c t s  o f  
d i a r r h o e a .  There  was a  t h i r d  s m a l l  g ro u p  117$) i n  which  n e i t h e r  
e n t e r a l  n o r  p a r e n t e r a l  i n f e o t i o n  c o u ld  be f o u n d .  The i l l n e s s  i n  
t h i s  group  was o f  s h o r t  d u r a t i o n  w i t h  low m o r t a l i t y  r a t e  (5%).
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R a b b in e r  ( R e f .  5 5 )  was o f  t h e  o p i n i o n  t h a t  i n f a n t s  
w i t h  o t i t i c  i n f e c t i o n s ,  i n  whom p a e d i a t r i c  t r e a t m e n t  f a i l e d ,  
s h o u l d  be s u b j e c t e d  to  m a s t o i d  o p e r a t i o n  -  i n  a l l  c a s e s  b i ­
l a t e r a l  e v en  i n  t h e  p r e s e n c e  o f  I n d e f i n i t e  o t o s c o p i c  f i n d i n g s .
1 9 5 4 .
Cullom ( R e f .  56 )  i n  1954 s t r e s s e d  t h e  i m p o r t a n c e  o f  
s i n u s  I n f e c t i o n ,  f i n d i n g  85 p e r  c e n t ,  o f  c a s e s  o f  a n y  age  w i t h  
m a s t o i d i t i s  a l s o  showed a  c lo u d y  s i n u s  u s u a l l y  on th e  same s i d e .
Page (R e f .  57)  r e p o r t e d  an  e x t e n s i v e  b a c t e r i o l o g i c a l  
r e s e a r c h  on c u l t u r e s  t a k e n  a t  m yr ingo tom y i n  500 c a s e s  o f  a c u t e  
i n f e c t i o n s  o f  t h e  m id d le  e a r .  He fo u n d  h a e m o l y t i c  s t r e p t o o o c c u s  
i n  3 0 .6  p e r  c e n t . ,  pneumococcus I I I  i n  17 p e r  c e n t . ,  s t a p h y l o ­
coccus  a u r e u s  i n  12 .7  p e r  c e n t . ,  h a e m o l y t i o  s t a p h y l o c o c c u s  i n  
5 . 5  p e r  o e n t . , s t a p h y l o c o c c u s  a l b u a  i n  5 p e r  c e n t . ,  s t a p h y l o ­
coccus  a l b u s  and a u r e u s  i n  5 p e r  c e n t . ,  and  numerous o t h e r  o r g a n ­
ism s i n  much s m a l l e r  p e r c e n t a g e s .  Twenty-two p e r  o e n t .  o f  h i s  
c u l t u r e s  showed no g ro w th  and two o p e r a t i o n  c a s e s  o u t  o f  16 had  
no g ro w th .
Campbell  ( R e f .  58)  s t u d i e d  t h e  i n c i d e n c e  o f  s i n u s i t i s  
i n  pneumonia i n  130 p a t i e n t s ,  52 o f  whom were u n d e r  one y e a r  o l d ,  
and found  s i n u s i t i s  i n  100 p e r  c e n t .  He a l s o  r e p o r t e d  a  h i g h  
i n c i d e n c e  o f  o t i t i s  m ed ia  (70%) i n  t h e s e  p a t i e n t s .
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M a i z e l s  ( R e f .  59) w r o t e :  " I t  seems c l e a r  t h a t  o t i t i s
i s  r a r e l y  the  p r i m a r y  cau se  o f  i n t e s t i n a l  i n t o x i c a t i o n .  On 
the  o t h e r  hand  once  s e c o n d a r y  o t i t i s  o r  m a s t o i d i t i s  has  o c c u r r e d  
a new o b s t a c l e  t o  r e c o v e r y  has  a r i s e n  and  one may w e l l  d o u b t  i f  
r e s o l u t i o n  o f  t h e  i n t e s t i n a l  l e s i o n  i s  p o s s i b l e  i n  th e  a b se n c e  
o f  f r e e  a u r a l  d i s c h a r g e .  Our s m a l l  s e r i e s  o f  o a s e s  s u g g e s t s  
t h a t  a d e q u a te  a u r a l  d r a i n a g e  d e f i n i t e l y  r e d u c e s  tbe  m o r t a l i t y  and 
p o s s i b l y  b e t t e r  r e s u l t s  m ig h t  have been o b t a i n e d  w i t h  e a r l i e r  
o p e r a t i v e  t r e a t m e n t . "  Of 72 c a s e s  o f  d i a r r h o e a  and v o m i t in g  
37 r e c o v e r e d  and o f  6b f a t a l  c a s e s  " p u s - l i l c e "  m a t e r i a l  was found  
i n  t h e  m id d le  e a r s  i n  41 ,  and i n  o t h e r  d i s e a s e s  o n l y  t e n  t im e s  
i n  33 a u t o p s i e s .  I n  37 c a s e s ,  whose e a r s  were ex am ined ,  a u r a l
i n f e c t i o n  was b i l a t e r a l  i n  25, u n i l a t e r a l  i n  1 2 .  Red tympanic  
membranes were fo u n d  i n  29 w i t h  b u l g in g  i n  n i n e .  P o s t e r i o r  
s u p e r i o r  m e a t a l  w a l l  was r e d  and s w o l l e n  i n  15 c a s e s .  M a iz e l* s  
b loo d  o o u n ts  showed t h a t  h i g h  l e u c o c y t o s e s  and h i g h  p e r c e n t a g e s  
o f  p o ly m o rp h o n u c le a r  c e l l s  o c c u r r e d  more  f r e q u e n t l y  i n  c a s e s  
w i t h  o t i t i s  t h a n  i n  c a s e s  w i t h o u t  o t i t i s .  H is  r e s u l t s  o f  t r e a t ­
ment a r e  i n t e r e s t i n g .  Of 17 u n t r e a t e d  c a s e s  o n l y  t h r e e  r e c o v e r e d ,  
two h a v in g  d r a i n e d  and one  h a v in g  r e s o l v e d  s p o n t a n e o u s l y ,  g i v i n g  a  
m o r t a l i t y  o f  80 p e r  c e n t .  Of 20 t r e a t e d  c a s e s  t e n  r e c o v e r e d ,  
a l l  o f  whom had p a r a c e n t e s i s  and f i v e  had a n t r o t o m y  w h ich  was b i ­
l a t e r a l  i n  two i n s t a n o e a .  Ten d i e d ,  a l l  o f  whom had  p a r a c e n t e s i s  
and f i v e  had  a n t r o t o m y  whioh was b i l a t e r a l  i n  o n e  c a s e .  The 
m o r t a l i t y  r a t e  was 50 p e r  c e n t .  I n  35 c a s e s  w i t h o u t  o t i t i s  th e
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m o r t a l i t y  r a t e  was 31 p e r  c e n t .  . T h i s  a u t h o r  t h e n  d e s c r i b e d  
f i v e  t y p i c a l  c a s e s  o f  d i a r r h o e a  and v o m i t i n g  o f  whom t h r e e  r e ­
c o v e re d  and two d i e d ,  i n  a l l  o f  whom pus  was fo u n d  i n  t h e  m a s to i d  
a n t r a  e i t h e r  a t  o p e r a t i o n  o r  a t  a u t o p s y .  M a i z e l s  a l s o  w r o t e :
"We a r e  o f  t h e  o p i n i o n  t h a t  t h e  s i g n i f i c a n c e  o f  o t i t i s  v a r i e s  i n  
d i f f e r e n t  p a t i e n t s .  I n  t h r e e  c a s e s  o t i t i s  p r e c e d e d  e n t e r i t i s  
and i n  t h e s e  p a r a c e n t e s i s  gave  good r e s u l t s .  I n  a  l i t t l e  more 
t h a n  h a l f  the  c a s e s ,  s i g n s  o f  a u r a l  I n f e c t i o n  were  p r e s e n t  soon 
a f t e r  the  d i a r r h o e a  and v o m i t i n g  began and were o b s e r v e d  w i t h i n  
f o u r  days o f  the  p a t i e n t s ’ a d m i s s io n  to h o s p i t a l  ( v i d e  M a r r i o t t ’ s 
e x p l a n a t i o n  i n  1S33) .  The r e m a in i n g  i n s t a n c e s  o f  a u r a l  i n ­
f e c t i o n  were  l a t e  and sometimes were  o n l y  n o t i c e d  f o r  th e  f i r s t  
t im e  when d e a t h  was im m in en t . "
1956 .
The P a r i s i a n  s c h o o l  p u b l i s h e d  r e s u l t s  i n  1936. 
Ribadeau-Dumas e t  a l i i  (R e f .  60)  d e s c r i b e d  109 c a s e s .  S i x t y -  
f i v e  oases  were o p e r a t e d  upon ,  o f  whom 38 r e c o v e r e d  a n d  27 d i e d .  
They found  th e  h i g h  d e a t h  r a t e  among c a s e s  o f  m a s t o i d i t i s  com­
p l i c a t e d  by b ro n ch o -pn eu m on ia ,  m e n i n g i t i s  and th e  e n t e r i t i s  
syndrome, and t h e y  a r e  c o n v in c e d  t h a t  " t h e r e  e x i s t  i n c o n t e s t a b l y  
c a s e s  o f  m a s t o i d i t i s  which m a n i f e s t  th e m s e lv e s  o n l y  by a  change  
in  the  g e n e r a l  c o n d i t i o n  n o t a b l y  by a n  e n t e r i t i c  syndrome w i t h  a  
more o r  l e s s  e l e v a t e d  t e m p e r a t u r e . " E v id e n ce  o f  m a s t o i d i t i s  was 
d i s c o v e r e d  o n l y  a t  a u t o p s y  i n  14 o f  t h e i r  c a s e s ,  and seven  o f  
t h e s e  were c a s e s  of  th e  " e n t e r i t i c  syndrome" w i t h o u t  o t h e r
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c l i n i c a l  e x p r e s s i o n .  Tney s u g g e s t e d  t h a t  c a s e s  p r e s e n t i n g  
a  g r a v e  p i c t u r e  o f  a l i m e n t a r y  i n t o x i c a t i o n  w i t h o u t  o o v io u s  cau se  
s h o u ld  s u g g e s t  " l a t e n t  m a s t o i d i t i s "  and  f a i l i n g  improvement 
i n  two to  t h r e e  days  w i t h  m e d i c a l  t r e a t m e n t  a n t r o t o m y  s h o u l d  be 
p e r f o r m e d .  They found  t h i s  type  o f  c a s e  i n  10 p e r  c e n t ,  o f  
c a s e s .  They r e p o r t e d  r a p i d  c e s s a t i o n  o f  s e r i o u s  symptoms 
a l t e r  o p e r a t i o n .  Ten c a s e s  were exam ined  b a c t e r i o l o g i c a l l y  
and pus was fo u n d  t o  oe pneum ococca l  i n  f o u r  c a s e s  and  s t r e p t o ­
c o c c a l  i n  s i x .  They commented on th e  r e l a t i v e l y  r a r e  o c c u r r e n c e  
o f  c l a s s i c a l  m a s t o i d i t i s  w i t h  r e t r o - a u r i c u l a r  s w e l l i n g ,  r e d n e s s ,  
e t c .  a s  s e e n  i n  th e  a d u l t ,  and ,  e x c e p t  i n  one  c a s e ,  t h e y  a lw ay s  
found  some a b n o r m a l i t y  o f  th e  tym pan ic  membrane.  O t h e r  o b s e r ­
v a t i o n s  i n c l u d e d  the  " h a b i t u a l  b i l a t e r a l i t y "  o f  the  l e s i o n s  and 
the  f r e q u e n t l y  n e g a t i v e  r e s u l t s  o f  m yr ingo tom y i n  c a s e s  which  
were s u b s e q u e n t l y  found  to  have pus i n  the  m a s t o i d  a n t r a  a t  
o p e r a t i o n .  They e x p l a i n e d  t h i s  by s u g g e s t i n g  t h a t  the  " o t i t i c  
p hase"  o f  th e  i n f e c t i o n  may have  p a s s e d  w i t h o u t  n o t i c e  some days 
o r  weeks b e f o r e .
Le M^e I R e f .  6 1 ) ,  i n  th e  d i s c u s s i o n  which f o l lo w e d  
t h i s  p a p e r ,  d e s c r i b e d  how i n  the  i n f a n t  t h e  E u s t a c h i a n  t u b e ,  
m id d le  e a r  and m a s t o i d  an t rum  i s  r e a l l y  a  s i n g l e  c a v i t y  i n  th e  
i n f a n t  -  a  " c u l - d e - s a c . n He d i v i d e d  t h e  i n f e c t i v e  p r o c e s s e s  
i n t o  t h r e e  s t a g e s .  ( 1 )  O t o s a l p i n g i t i s  o r  i n f e c t i o n  o f  t h e  
E u s t a c h i a n  t u b e  and e x p l a i n e d  n e g a t i v e  m y r in g o to m ie s  on t h i s  
b a s i s .  (g ) P r i m a r y  p u r u l e n t  o t o m a s t o i d i t i s ,  i n  which  he
e x p l a i n e d  th e  lacK  o f  s p o n ta n e o u s  tym pa n ic  r u p t u r e  by th e  
mxyomatous l i n i n g  o f  the  i n f a n t i l e  tym pan ic  membrane,  whioh 
r e n d e r s  i t  t h i c k e r  and l e s s  l i a b l e  to  r u p t u r e .  He s u s p e c t e d  
t h i s  v a r i e t y  o f  o t i t i s  i n  c a s e s  o f  i n e x p l i c a b l e  p y r e x i a ,  p e r ­
s i s t e n c e  o f  p y r e x i a  i n  su ch  c a s e s  a s  b r o n c h o - p n e u m o n ia s , i n  
c a s e s  where  t r e a t m e n t  o f  a  d i g e s t i v e  d i s t u r b a n c e  gave  o n l y  
t e m p o r a r y  r e l i e f ,  and i n  c a s e s  i n  which an i n f a n t  seems to  be 
p a i n  and s u f f e r s  from p e r s i s t e n t  i n s o m n ia .  i f  m yr ingo tom y  
f a i l e d  to  p ro d u ce  a d e q u a te  d r a i n a g e  he recommended a n t r o t o m y .
( 3 )  Q s t e i t i c  o t o m a s t o i d i t l s  -  accom pan ied  by bone l e s i o n  -  
s u p p u r a t i o n ,  n e c r o s i s  and sometimes s e q u e s t r a t i o n .  A l s o  i n  
the  same d i s c u s s i o n  W e i l l - H a l l ^  I R e f .  6 ? )  a d v e r s e l y  c r i t i c i s e d  
th e  v iews o f  the  p r e v i o u s  w r i t e r s ,  s t a t i n g  t h a t  m a s t o i d i t i s  i s  
r e l a t i v e l y  r a r e .  i n  193o o f  796 i n f a n t s  o n l y  66 showed 
s u p p u r a t i v e  o t i t i s  m ed ia  and 12 m a s t o i d i t i s ,  and  i n  1934 i n  
816 i n f a n t s  o n l y  105 showed o t i t i s  m ed ia  and 12  m a s t o i d i t i s .
He r e g a r d e d  th e  s e v e r e  d i a r r h o e a s  a s  due t o  o v e r - f e e d i n g  w i t h  
cow’ s m i l k  and d id  n o t  t h i n k  t h a t  h y p o t h r e p t i c  s t a t e s  were 
caused  by a  deep  f o c u s  o f  i n f e c t i o n ,  r e p o r t i n g  good r e s u l t s  
f rom c o n s e r v a t i v e  t r e a t m e n t .
A lso  i n  1936 Csapo lRef* 63) p u b l i s h e d  an  e l a b o r a t e  
c l a s s i f i c a t i o n  o f  h i s  c a s e s ,  i n  w h ich  he d i v i d e d  th e  t o x i c  
c a s e s  i n t o  f o u r  s u b - g r o u p s : -
( a )  xo th e  f i r s t  b e lo n g  th o s e  c a s e s  i n  w h ich ,  i n  a d d i t i o n  to  
some s l i m y  s t o o l s ,  w i t h o u t  a n y  a l i m e n t a r y  i n j u r y  the  a c u t e ,  
c l a s s i c a l  t o x i c o s i s  s e t s  i n .
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^b) The second  g r o u p  I n c l u d e s  t h o s e  c a s e s  w h e re ,  w i t h o u t  
a l i m e n t a r y  I n j u r y ,  t h e r e  a r e  t h i n ,  w a t e r y  s t o o l s  ^ p a r e n t e r a l  
d y s p e p s i a / .  The i n f a n t  i s  e x s i o a t e d  and t h e r e  a r e  d i s t u r b a n c e s  
o f  c o n s c i o u s n e s s  and r e s p i r a t i o n .
( c )  The t h i r d  g ro u p  a r e  t h o s e  c a s e s  o f  l o n g ,  d r a w n - o u t  s u b ­
a c u t e  t o x i c o s i s  i n  which ,  even  w i t h  the  m o s t  c a r e f u l  f e e d i n g ,  
the  g e n e r a l  c o n d i t i o n  s t e a d i l y  d e t e r i o r a t e s .
( d )  In  th e  f o u r t h  g roup  a r e  t h o s e  c a s e s  w hioh ,  i f  c a r e f u l l y  
f e d ,  m a i n t a i n  t h e i r  c o n d i t i o n ;  b u t  where f o o d  i s  d i f f i c u l t  
to  a s s i m i l a t e  and ,  e s p e c i a l l y  i n  r a t h e r  l a r g e  q u a n t i t i e s ,  i s  
b a d l y  b o r n e .  This  r e s u l t s  i n  l o s s  o f  w e i g h t ,  a p a t h y ,  v o m i t i n g ,  
p r o b a b l y  w a t e r y  s t o o l s  -  an  a l i m e n t a r y  i n j u r y  i s  su p e r im p o s e d  
on the  p a r e n t e r a l .
He a d v o c a te d  o p e r a t i o n  i n  g ro u p s  ( a )  and ( b )  i f  m yringotom y 
f a i l s  and in  ( c )  and  ( d )  i f  n e c e s s a r y ,  and r e p o r t e d  some good 
r e s u l t s .
Gyorgy ( R e f .  64)  d e s c r i b e d  how t h e  d ev e lo p m en t  o f  
o t i t i s  o r  a n t ru m  empyema a s s o c i a t e d  w i t h  some o t h e r  d i s e a s e  may 
cause  a  s e v e r e  t o x i c  c o n d i t i o n  and i s  a n  a d v o c a te  o f  o p e r a t i o n  
to  open t h e  c l o s e d  p u r u l e n t  f o o u s .
1937.
I n  th e  " P r o c e e d i n g s  o f  th e  Royal  S o c i e t y  o f  H e d i e i n e "  
Ebbs (R e f .  65)  gave  a  v e r y  f u l l  r e p o r t  o f  h i s  f i n d i n g s .  He 
found o t i t i s  m ed ia  i n  61 p e r  c e n t ,  o f  i n f a n t s  d y in g  d u r in g  the  
f i r s t  y e a r  o f  l i f e  and t h a t  i t s  i n c i d e n c e  r a p i d l y  i n c r e a s e s
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d u r i n g  t i ie  f i r s t  t h r e e  m onths  and t h e n  r e m a in s  s t a t i o n a r y  
t h r o u g h o u t  the  f i r s t  y e a r .  I n f e c t i o n  o f  o t h e r  s i n u s e s  was a 
f r e q u e n t  o c c u r r e n c e .  Organ ism s were i s o l a t e d  i n  t h e  f o l l o w i n g  
o r d e r  -  s t r e p t o c o c c u s  oO.b p e r  c e n t . ;  pneumococcus 1 7 . 8  p e r  
c e n t . ;  s t a p h y l o c o c c u s  a u r e u a  1 2 .7  p e r  c e n t . ;  s t a p h y l o c o c c u s  
a l b u s  8 . 7  p e r  c e n t ,  w i t n  th e  o t h e r  o r g a n i s m s  i n  much s m a l l e r  
p e r c e n t a g e s .  He fo u n d  o t i t i s  m ed ia  p r e s e n t  i n  8 1 . 4  p e r  c e n t ,  
o f  c a s e s  o f  g a s t r o - e n t e r i t i s  and c l a s s i f i e d  c a s e s  o f  the  
d i a r r h o e a  and v o m i t in g  syndrome i n t o  t h r e e  g r o u p s :
( 1 )  The l a r g e s t  -  w i t h  d i a r r h o e a  and v o m i t i n g  s e c o n d a r y  to  an  
u p p e r  r e s p i r a t o r y  i n f e c t i o n  l e a d i n g  to  o t i t i s  m e d ia .
( 2 )  A lso  l a r g e  -  w i t h  a  g r e a t  v a r i e t y  o f  p a r e n t e r a l  i n f e c t i o n s ,  
e . g .  pneumonia ,  a b s c e s s e s ,  e r y s i p e l a s ,  e t c .
( 3 )  The s m a l l e s t  -  t r u e  d y s e n t e r i e s .
He s t a t e d :  "The a e t i o l o g i o a l  f a c t o r  i n  t h e  p a r e n t e r a l  g ro u p  i s
i n  th e  m a j o r i t y  o f  c a s e s  an i n f e c t i o n  somewhere i n  the  r e s ­
p i r a t o r y  t r a c t .  I  do n o t  c o n s i d e r  t h a t  i n f e c t i o n  i s  c o n f i n e d  
to  the  m id d le  e a r  and m a s t o i d  an t rum  a s  some have t r i e d  t o  show. 
An i n f e c t i o n  anywhere i n  the  body o f  t h e  i n f a n t  i s  c a p a b le  o f  
p ro d u c in g  th e  d i a r r h o e a  and v o m i t i n g  syndrome,  w h i l e  o t i t i s  
media  may n o t  i n  e v e r y  c a se  be the  i n i t i a t i n g  c a u se  o f  t h i s  
c o n d i t i o n ,  i t  may d e v e lo p  d u r i n g  th e  c o u r s e  o f  i t  and the  t o x i c  
e f f e c t s  o f  a  m a s t o i d i t i s  may n o t  o n l y  p r o l o n g  th e  d i a r r h o e a  
b u t  be th e  f a c t o r  which d e t e r m i n e s  th e  f a t a l  outoome o f  the  
i l l n e s s . "
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A ls o  i n  1937 Cooper ( R e f .  66)  p u b l i s h e d ,  h i s  o b s e r ­
v a t i o n s  on g a s t r o - e n t e r i t i s  and  fou n d  t h a t  o t i t i s  m ed ia  was by f a r  
t h e  commonest p a r e n t e r a l  i n f e c t i o n  (26%) b u t  came t o  t h e  c o n c l u s i o n  
t h a t  i t  d i d  n o t  have  a  m a r k e d ly  l e t h a l  e f f e c t .  I n  h i s  d e s c r i p t i o n  
o f  the  p o s t -m o r te m  f i n d i n g s  no m e n t io n  i s  made o f  th e  c o n d i t i o n  
o f  the  m a s t o i d  a n t r a ,  and he o b s e r v e s  t h a t  " t h e  d e g r e e  o f  i n f l a m ­
m a to r y  r e a c t i o n s  shown by t h e  bowel d i d  n o t  i n  many I n s t a n c e s  b e a r  
any  r e l a t i o n s h i p  to  the  s e v e r i t y  o f  th e  sym ptoms."
1938.
W r i t i n g  a g a i n  i n  1938 Ebbs (R e f .  67)  i n v e s t i g a t i n g  th e  
i n c i d e n c e  o f  i n f e c t i o n  i n  d i f f e r e n t  s i n u s e s  f o u n t  o t i t i s  m ed ia  th e  
m o s t  common (56 .4 % ) .  Only  33 c a s e s  had i n f e c t e d  s i n u s e s  w i t h o u t  
an a s s o c i a t e d  o t i t i s  m e d ia .  I n f e c t i o n  o f  one  o r  o t h e r  s i n u s e s  
o r  m id d le  e a r s  was fo u n d  i n  6 3 ,1  p e r  o e n t .
A lso  i n  1938 the  p r e s e n t  w r i t e r  (R e f .  6 8 ) ,  i n  c o l l a b o r ­
a t i o n  w i t h  a  c o l l e a g u e ,  made a  p u r e l y  c l i n i c a l  and  s t a t i s t i c a l  
e n q u i r y  i n t o  o t i t i s  m edia  and m a s t o i d i t i s  i n  a l l  the  i n f a n t s  a d ­
m i t t e d  to  h o s p i t a l  d u r i n g  t h e  y e a r  1936 .  A c l i n i o a l  c l a s s i f i c a t ­
i o n  was s u g g e s t e d  which  has  been  found  u s e f u l ,  v i z :
I .  S e c o n d a ry .
1 .  O t i t i s  m edia  a s s o c i a t e d  w i t h  r e s p i r a t o r y  i n f e c t i o n s .
2 .  O t i t i s  m ed ia  a s s o c i a t e d  w i t h  n u t r i t i o n a l  d i s t u r b a n c e .
3 .  O t i t i s  media  a s s o c i a t e d  w i t h  n a s o p h a r y n g i t i s ,  e t c .
4 .  Mixed g r o u p .
I I .  P r im a r y .
A. C l a s s i c a l  m a s t o i d i t i s .
B. O t i t i s  m ed ia  and l a t e n t  m a s t o i d i t i s .
1 .  Toxio  c a s e s .
2 .  M i ld  c a s e s .
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SUMMARY OF THE LITERATURE.
The e a r l i e s t  w r i t i n g s  on th e  s u b j e c t » o f  o t i t i s  m ed ia  
and m a s t o i d i t i s  and  i t s  r e l a t i o n s h i p  to  t h e  " d i a r r h o e a  and 
v o m i t i n g  syndrome" a r e  by German and F r e n c h  w r i t e r s ,  p a r t i c u l a r l y  
German. I n  l a t e r  y e a r s  t h e r e  i s  a  l a r g e  m ass  o f  l i t e r a t u r e ,  
m o s t ly  o f  A m erican  a u t h o r s h i p .  The m a j o r i t y  o f  t h e s e  a u t h o r s  
a r e  o f  the  o p i n i o n  t h a t  t h e r e  i s  an  e t i o l o g i c a l  r e l a t i o n s h i p  
be tw een  the  two c o n d i t i o n s ,  o t i t i s  m ed ia  and m a s t o i d i t i s  b e in g  
h e l d  r e s p o n s i b l e  f o r  a c e r t a i n  number o f  c a s e s  p r e s e n t i n g  the  
c l i n i c a l  f e a t u r e s  o f  th e  " d i a r r h o e a  and v o m i t in g  sy n d ro m e ."
There  i s ,  how ever ,  a  m i n o r i t y  o f  A m erican  o p i n i o n  w h ic h  i s  
opposed to  t h i s  v iew .  The German and F re n c h  a u t h o r s  o f  l a t e r  
y e a r s  a l s o  c o n t i n u e  to  s u p p o r t  the  p o s s i b i l i t y .  The B r i t i s h  
w r i t i n g s  a r e  n o t  v e r y  numerous and w h i le  t h e r e  a r e  a d h e r e n t s  t o  
b o th  v iew s ,  some do n o t  a p p e a r  t o  have  r e a c h e d  a  d e f i n i t e  
d e c i s i o n .
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I I I .  DESCRIPTION OF CASE-TAKING AND INVESTIGATIONS.
The f i f t y  c a s e s  i n  the  p r e s e n t  s e r i e s  were i n v e s t i ­
g a t e d  a s  f o l l o w s
F a m i ly  H i s t o r y : w i t h  s p e c i a l  r e f e r e n c e  to  r e c e n t  i n f l u e n z a ,
s o r e  t h r o a t s ,  n a s a l  o r  a u r a l  d i s c h a r g e ,  e t c .
H ous ing  C o n d i t i o n s : w i t h  r e f e r e n c e  to o v e r - c r o w d i n g .
O b s t e t r i c a l  H i s t o r y .
P r e v i o u s  I l l n e s s e s  o f  C h i l d .
P r e v i o u s  F e e d in g  o f  C h i l d .
H i s t o r y  o f  P r e s e n t  I l l n e s s .
C o n d i t i o n  on Adm iss ion  and p e r i o d i c  c l i n i c a l  e x a m in a t io n s
w n l l e  i n  h o s p i t a l .
I n v e s t i g a t i o n s :
1 .  F a t h e r  and M othe r  -  T h r o a t  and no se  swabs.
2 .  Baby -  T h r o a t ,  n ose  and e a r  sw abs .
U r i n e .
F a e c e s .
Blood  C u l t u r e s .
Mantoux R e a c t i o n s .
O p e r a t i o n  Swabs and P o s t -m o r te m  f i n d i n g s .
Blood c o u n t s .
I t  w i l l  be u n d e r s t o o d  t h a t  i t  was n o t  a lw ay s  p o s s i b l e  
to  o b t a i n  a l l  t h i s  i n f o r m a t i o n  and com ple te  a l l  t h e s e  i n v e s t i ­
g a t i o n s  s a t i s f a c t o r i l y  owing to  c o m p l i c a t i o n s  s u c h  a s ,  i l l e g ­
i t i m a c y  o f  th e  c h i l d ,  s e p a r a t i o n  o f  th e  p a r e n t s ,  s h o r t  and  f a t a l  
i l l n e s s  o f  the  c h i l d ,  rem ova l  o f  th e  o h l l d  from h o s p i t a l  a g a i n s t  
a d v i c e ,  e t c .
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The sy s tem  o f  c a s e - t a k i n g  and m o s t  o f  th e  i n v e s t i ­
g a t i o n s  a r e  q u i t e  s t r a i g h t f o r w a r d  and r e q u i r e  no f u r t h e r  d e s ­
c r i p t i o n ,  b u t  h a v in g  r e g a r d  t o  the  w e l l -k n ow n  d i f f e r e n c e s  i n  
t n e  i n f a n t ’ s  b lo o d  p i c t u r e s  and to  th e  p a r t i c u l a r  ty pe  o f  b loo d  
c o u n t s  p e r fo rm e d  some f u r t h e r  d e t a i l  i s  n e c e s s a r y  on t h i s  s u b j e c t .
I t  was t h o u g h t  t h a t  some i n d i c a t i o n  a s  t o  p r o g n o s i s ,  
w h e th e r  t h e  m a s t o i d  an t rum  was i n v o l v e d  o r  n o t ,  a n  optimum t im e  
f o r  o p e r a t i o n ,  e t c .  m ig h t  be o b t a i n e d  from one o f  the  more 
e l a b o r a t e  sy s te m s  o f  c o u n t i n g  the  w h i t e  c e l l s .  F o r  t h i s  p u rp o se  
the  S c h i l l i n g  Count has  been  employed t h r o u g h o u t .  The 
S c h i l l i n g  Count i s  a m o d i f i c a t i o n  o f  A r n e t h ' s  o r i g i n a l  method 
o f  c l a s s i f y i n g  th e  p o ly m o r p h o n u c le a r  c e l l s  i n t o  young and o l d .  
A r n e t h ' s  (R e f .  69) c l a s s i f i c a t i o n  c o n s i s t e d  o f  f i v e  m ain  g ro u p s  
and many s u b - g r o u p s ,  so t h a t  i t s  a p p l i c a t i o n  by p e r s o n s  n o t  
accus tom ed  t o  t h i s  ty pe  o f  work was a lm o s t  i m p r a c t i c a b l e ,  and  
i n  1911 V i c t o r  S c h i l l i n g  ( R e f .  70)  d e v i s e d  a  s i m p l i f i e d  c l a s s i ­
f i c a t i o n  w h ich  i s  more c a p a b le  o f  a p p l i c a t i o n  t o  c l i n i c a l  m e d i c i n e .  
The m ost  i m p o r t a n t  work done i n  t h i s  c o u n t r y  on t h i s  s u b j e c t  i s  
t h a t  by Cooke and  P o n d e r  ( R e f .  71, 7 2 ) ,  i n  1927,  who have a l s o  
s i m p l i f i e d  A r n e t h ' s  m ethod  i n t o  w ha t  t h e y  te rm  t h e  " P o l y n u c l e a r  
Count" .  They a r e  c o n v in c e d  o f  the  v a l u e  o f  t h i s  method o f  
i n v e s t i g a t i o n ,  but  none o f  t h e i r  i l l u s t r a t i v e  c a s e s  i s  a n  i n f a n t ,  
and most  o f  t h e i r  work h a s  been done on c a s e s  s u f f e r i n g  from 
v a r i o u s  t y p e s  o f  t u b e r o u l o s i s .  S c h i l l i n g ,  on the  o t h e r  hand,  
does d e a l  w i t h  th e  i n f a n t i l e  b lood  p i c t u r e .  i n  1924 Pons and 
Krumbhaar (R e f .  73)  d e s c r i b e d  t h e i r  e x p e r i e n c e  and s u g g e s t e d  a
s i m p l i f i e d  m eth o d ,  and Weiss ( R e f .  74)  i n  1927 c o n c lu d e d  t h a t  
t h e  p e r c e n t a g e  o f  Immature  c e l l s  g i v e s  more v a l u a b l e  i n f o r m a t i o n  
th a n  s im p le  t o t a l  w h i t e  c o u n t s  w i t h  p e r c e n t a g e s  o f  n e u t r o p h i l i c  
c e l l s .  P i n e y  ( R e f .  75,  76)  commented f a v o u r a b l y  on t h e  v a lu e  
o f  the  S c h i l l i n g  i n d e x ,  and i n  1929 compared the  work o f  Cooke 
and S c h i l l i n g ,  coming t o  the  c o n c l u s i o n  t h a t  i n d i v i d u a l l y  t h e y  
a r e  b o th  d e f e c t i v e  and s h o u l d  b o t h  be i n c l u d e d  in  a  com ple te  
b lo o d  c o u n t  t o  p ro d u ce  t h e  g r e a t e s t  a c c u r a c y .  A lso  i n  1929 
N ieh au s  i R e f .  77 )  r e p o r t e d  s a t i s f a c t o r y  r e s u l t s  i n  the  u s e  o f  
th e  S c h i l l i n g  Count .  F a r l e y  e t  a l i i  ( R e f .  78)  i n  1930, u s i n g  
th e  t i t l e  " F i l a m e n t  and N o n -F i l a m e n t  P o ly m o r p h o n u c le a r  N e u t r o -  
p h i l e  C oun t" ,  came to  the  c o n c l u s i o n  t h a t  " t h e  m o s t  d e l i c a t e  
method o f  s t u d y i n g  th e  r e a c t i o n  o f  the  bone marrow i n  i n f e c t i o n  
o f  a l l  t y p e s  i s  th e  e s t i m a t i o n  o f  th e  young form s o f  po ly m o rp h o -  
n e u c l e a r  n e u t r o p h i l e s . "  i n  1933 Feldman ( R e f .  79)  s t a t e d  t h a t
th e  " l e f t  s h i f t "  o c c u r s  e v en  b e f o r e  the  l e u c o o y t o s l s  shows 
i t s e l f ,  and t h a t  a  s i m i l a r  s h i f t  i s  s e e n  n o r m a l l y  i n  i n f a n t s  
d u r i n g  th e  f i r s t  week o f  l i f e .  He made no m e n t io n  o f  i n f a n t s  
up to  one y e a r  o r  o f  S c h i l l i n g ' s  method o f  c l a s s i f i c a t i o n .
I n  th e  p r e s e n t  work a d d i t i o n s  t o  t h e  s c h i l l i n g  Count,  
e l a b o r a t e d  by C ro c k e r  and V a l e n t i n e  ( R e f .  8 0 )  i n  1934, have  a l s o  
been  em ployed .  S c h i l l i n g  d i v i d e d  th e  p o ly m o r p h o n u c le a r  c e l l s  
i n t o  f o u r  g r o u p s ,  i . e .  s e g m e n t e r s ,  s t a b s ,  j u v e n i l e s  and m y e lo ­
c y t e s ,  the  segmented  c e l l s  b e in g  r e g a r d e d  a s  o ld  c e l l s  and the  
o t h e r s  a s  young form s.
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( I )  S e g m e n t e r . ( F i g s .  1 & 4 ,  x  1 1 5 0 ) .  The n u c l e u s  i n  t h i s  
c e l l  i s  d i v i d e d  i n t o  s e v e r a l  d i s t i n c t  segm en ts  n u m b er in g  from 
two to  f i v e .  These  segm en ts  e i t h e r  show no v i s i b l e  c o n n e c t i o n  
o r  a r e  c o n n e c te d  by t h i n  t h r e a d s  o f  c h r o m a t i n .  The n u c l e u s  i s  
w e l l - s t a i n e d  and  t h e  c y to p la s m  p a l e  w i t h  numerous n e u t r o p h i l i c  
g r a n u l e s .
( I I )  S t a b . (German -  S t a f f ) .  ( F i g s .  2 ,  3 & 4 ,  x  1 1 5 0 ) .  The 
n u c l e u s  i s  n a r ro w  and  c y l i n d r i c a l  w i t h o u t  a n y  c o m p le te  s e g m e n t ­
a t i o n .  P a r t i a l  s e g m e n t a t i o n  may be p r e s e n t  b u t  t h e  c o n n e c t i n g  
bands  a r e  much w i d e r  t h a n  t h e  c h r o m a t in  t h r e a d  s e e n  i n  t h e  f u l l y  
segm ented  c e l l .  T h i s  u n d i v i d e d  n u c l e u s  may assume v a r i o u s  s h a p e s  
r e s e m b l in g  m os t  oommonly t h e  l e t t e r s  U. V. S .  T. and  t a k e s  on
a  d a r k  p u r p l i s h  o r  d a rk  b lu e  s t a i n .  The c y to p l a s m  i s  t h e  same 
as  i n  t h e  segm ented  c e l l .  These  c e l l s  a p p e a r  t o  be n e u t r o p h i l e  
c e l l s  m a tu red  w i t h o u t  s e g m e n t a t i o n .  They a r e  d e s c r i b e d  i n  
Gradwohl*s t r a n s l a t i o n  o f  S c h i l l i n g ' s  work (R e f .  70)  a s  " m a tu re  
c e l l s ,  t h a t  d i d  n o t  p a r t i t i o n  th e  o r i g i n a l l y  s a u s a g e - s h a p e d  
n u c l e u s  i n t o  seg m en ts ,  due t o  d e g e n e r a t i v e  i n h i b i t i o n  o f  d e v e l o p ­
m e n t . "  They a r e ,  t h e r e f o r e ,  r e g a r d e d  a s  a  c e l l  o f  d e g e n e r a t i v e  










( I I I )  J u v e n i l e s . ( F i g .  5 ,  x  1 1 5 0 ) .  The n u c l e u s  I s  deeply- 
i n d e n t e d  o r  U -sh ap e d  b u t  i s  w i d e r  t h a n  t h e  s t a b  and  i s  n o t  so 
i n t e n s e l y  s t a i n i n g  a s  t h e  s t a b .  The d e p t h  o f  i t s  i n d e n t a t i o n  
d i s t i n g u i s h e s  i t  f rom t h e  m y e l o c y t e .  The c y to p l a s m  i s  t h e  
same a s  i n  th e  segm ented  c e l l .
( IV)  M y e l o c y t e . ( F i g .  6, x  1 1 5 0 ) .  The n u c l e u s  i s  l a r g e ,  
o v a l ,  and may be s l i g h t l y  n o t c h e d  b u t  th e  i n d e n t a t i o n  i s  n o t  
so  marked a s  i n  t h e  j u v e n i l e  c e l l ,  and  i t  i s  d a r k l y - s t a i n i n g .  







The d i v i s i o n  o f  th e  c e l l s  i n t o  t h e s e  f o u r  g ro u p s  
g i v e s  a  q u a l i t a t i v e  a n a l y s i s  o f  th e  n e u t r o p h i l i o  c e l l s  a v a i l a b l e  
to  combat th e  i n f e c t i o n .  The n o rm a l  a d u l t  p i c t u r e  shows no 
m y e l o c y t e s ,  no j u v e n i l e s ,  f o u r  s t a b s  and 64 s e g m e n t e r s ,  a  t o t a l  
o f  6b n e u t r o p h i l e s  i n  e a c h  100 w h i t e  c e l l s ,  and an  i n c r e a s e  in  
th e  number o f  young fo rm s ,  i . e .  m y e l o c y t e s ,  j u v e n i l e s  a n d  s t a b s  
w i th  a  d e o r e a s e  i n  th e  number o f  s e g m e n te r s  c o n s t i t u t e s  the  
w e l l -know n  " l e f t  s h i f t " ,  the  d e g r e e  o f  " s h i f t "  i n d i c a t i n g  th e  
s e v e r i t y  o f  the  s t i m u l a t i o n  o r  i r r i t a t i o n  und e rgo n e  by t h e  bone 
marrow. C o n v e r s e l y  an i n c r e a s e  i n  t h e  number o f  s e g m e n te r s  
w i t h  a f a l l  i n  the  number o f  young form s i n d i c a t e s  a  r e t u r n  t o  
n o r m a l i t y .  I f  the  type  o f  " l e f t  s h i f t "  c o n s i s t s  o n l y  o f  s t a b s  
i t  i s  te rm ed  d e g e n e r a t i v e ,  i f  o f  s t a b s ,  j u v e n i l e s  and a  few (4 )  
m y e l o c y t e s  r e g e n e r a t i v e ,  i f  more t h a n  f i v e  m y e l o c y t e s  a p p e a r  
leu k a em o id ,  and the  ty p e  o f  s h i f t  i s  a  m ea su re  o f  the  i n t e n s i t y  
o f  th e  i n t o x i c a t i o n .  The s c h i l l i n g  i n d e x  i s  th e  r a t i o  o f  
combined s h i f t  c e l l s  t o  s e g m e n te r s ,  i . e .  i n  th e  n o rm a l  a d u l t  
4 : 64 o r  1 / 1 6 ,  .0 6 ,  The m u l t i p l e  i n d e x  ( R e f .  8 0 )  i s  th e  
S c h i l l i n g  i n d e x  m u l t i p l i e d ,  q u i t e  a r b i t r a r i l y  by  s i x t e e n ,  g i v i n g  
a  n o rm a l  o f  o n e ,  a  s i m p l e r  number t o  work w i t h .  The L e t h a l  
in d e x  ( R e f .  80)  i s  the  r a t i o  o f  m y e l o c y t e s  t o  s e g m e n t e r s ,  o r  i n  
the  a b se n c e  o f  m y e l o c y t e s ,  the  r a t i o  o f  h a l f  t h e  j u v e n i l e s  to  
s e g m e n t e r s .  The n e a r e r  i t  a p p r o a c h e s  to  one t h e  w orse  i s  the  
p r o g n o s i s  (R e f .  8 0 ) .
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The t o t a l  w h i t e  oou n t  and th e  o r d i n a r y  d i f f e r e n t i a l
c o u n t  a f f o r d  i n f o r m a t i o n  r e g a r d i n g  the  q u a n t i t a t i v e  s t r e n g t h  
o f  th e  w h i t e  c e l l s ,  i . e .  the  t o t a l  w h i t e  o o u n t  i s  a n  e s t i m a t i o n  
o f  the  t o t a l  number  of  w h i t e  c e l l s  a v a i l a b l e  i n  th e  c i r c u l a t i o n  
and th e  o r d i n a r y  d i f f e r e n t i a l  c o u n t  g i v e s  th e  p e r c e n t a g e  o f  
n e u t r o p h i l e s  i n  th e  t o t a l  w h i t e  c o u n t .  m  o t h e r  words th e s e  
two c o u n t s  i n d i c a t e  the  r e p r o d u c t i v e  power o f  th e  bone marrow 
f o r  p r o d u c i n g  n e u t r o p h i l i c  c e l l s  t o  oomDat th e  i n f e c t i o n .  On 
the  o t h e r  hand the  S c h i l l i n g  c o u n t  i s  an  e s t i m a t i o n  o f  th e  
q u a l i t a t i v e  s t r e n g t h  o f  the  c e l l s  i n  t h e  c i r c u l a t i o n ,  i . e .  th e  
marrow " t h r e s h o l d " , a  mechanism whereby  the  m a t u r i t y  o f  the  
c e i l s  p a s s i n g  i n t o  th e  b lo o d  s t r e a m  i s  c o n t r o l l e d .  The marrow 
t h r e s h o l d  i s  d e p r e s s e d  when a  l a r g e  number  o f  immature c e l l s  
a r e  a l l o w e d  t o  e s c a p e  i n t o  th e  b lo o d  s t r e a m ,  p r o d u c in g  a  " s h i f t  
t o  the  l e f t . "
The a c t u a l  t e o h n iq u e  employed i n  p e r f o r m i n g  the  c o u n ts  
was a s  f o l l o w s : -  H e e l  blood was i n v a r i a b l y  u se d  b e ca u se  l i )  
a  more s a t i s f a c t o r y  f lo w  o f  b lo o d  w i t h o u t  h a v in g  r e s o r t  to  
ru b b in g  o r  p r e s s u r e  may be o b t a i n e d  from t h i s  a r e a ,  ( i i )  th e  
o a se s  u n d e r  i n v e s t i g a t i o n  were c a s e s  o f  o t i t i s  m e d ia ,  f r e q u e n t l y  
w i t h  d i s o h a r g e ,  r e n d e r i n g  th e  u s e  o f  th e  lob e  o f  th e  e a r  i n a d ­
v i s a b l e .  The b lo od  was t a h e n  o f f  i n  g l a s s  p i p e t t e s  and 
i m m e d ia te ly  conveyed  to  g l a s s  t u b e s  c o n t a i n i n g  the  r e q u i s i t e  
amounts o f  d i l u t i n g  f l u i d s  (.1% Sodium c a r b o n a t e  f o r  the  haemo­
g l o b i n  e s t i m a t i o n s  and  3$ a c e t i c  a c i d  + g e n t i a n  v i o l e t  f o r  the
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t o t a l  w h i t e  c o u n t s ) .  T o t a l  r e d  o o u n t s  were  n o t  done e x c e p t  i n  a 
few c a s e s .  The f i l m s  were s p r e a d  on o r d i n a r y  m i c r o s c o p i c  s l i d e s  
em ploy ing  a  " s p r e a d e r " .  The " s p r e a d e r "  c o n s i s t e d  o f  a  m i c r o ­
s c o p i c  s l i d e ,  two a d j a c e n t  c o r n e r s  o f  w h ic h  had  been c u t  o f f ,  
g i v i n g  a n  edge  somewhat n a r r o w e r  th an  th e  w i d t h  o f  an  o r d i n a r y  
s l i d e .  F i lm s  t h u s  p r e p a r e d  were n a r r o w e r  t h a n  t h e  s l i d e  b e a r i n g  
them, and th e  two e d g e s  were  a v a i l a o l e  f o r  i n s p e c t i o n .  One 
s e r i e s  o f  f i l m s  were s t a i n e d  w i t h  L elshm an’ s S t a i n  and a n o t h e r  
w i t h  W r i g h t ’ s  S t a i n ,  b u t  th e  same s t a i n  was employed t h r o u g h o u t  
a n y  one c a s e .  The haem o g lo b in  e s t i m a t i o n s  were made w i t h  a  
F l e i s c h l - M i e s c h e r  h a e m o g lo b in o m e te r  and the  t o t a l  w h i t e  c o u n ts  
w i t h  a  Tiirck R u l in g .  Two t o t a l  w h i t e  c o u n t s  were  done a t  each  
e s t i m a t i o n  and an  a v e r a g e  t a k e n .  The d i f f e r e n t i a l  c o u n t s  and 
S c h i l l i n g  c o u n t s  were done by th e  "m eander"  m ethod ,  c o v e r i n g  th e  
g r e a t e r  p a r t  o f  each  f i l m .  Two hu n d red  c e l l s  were c o u n te d  in  
e ach  d i f f e r e n t i a l  c o u n t  and  p e r c e n t a g e s  c a l c u l a t e d  t h e r e f r o m .
The n e u t r o p h i l e  c e l l s  were  t h e n  " S c h i l l i n g i s e d "  by c o u n t i n g  an  
a d d i t i o n a l  two hund red  n e u t r o p h i l e s .  The S o h i l l i n g  in d e x  o r  
r a t i o  o f  s h i f t  c e l l s  t o  s e g m e n te r s  was c a l c u l a t e d  from t h e  
f i g u r e s  so o b t a i n e d  and the  m u l t i p l e  i n d e x  o b t a i n e d  by m u l t i ­
p l y i n g  t h e  S c h i l l i n g  i n d e x  by s i x t e e n .  The l e t h a l  i n d e x  was 
c a l c u l a t e d  as  d e s c r i b e d ,  but  t h e  c o n c l u s i o n  was r e a c h e d  e a r l y  
i n  th e  i n v e s t i g a t i o n  t h a t ,  a s  th e  l e t h a l  i n d e x  depends  on the  
p r e s e n c e  o f  m y e l o c y t e s ,  c e l l s  which do n o t  o f t e n  a p p e a r  and 
m ig h t  be m i s s e d  even i n  a  cou n t  o f  two hund red  c e l l s ,  the  
m u l t i p l e  i n d e x  was a  much more v a l u a b l e  in d e x .  Thus i n  each
52
f i l m  th e  d i f f e r e n t i a l  oou n t  and th e  S c h i l l i n g  oo un t  i n v o l v e d  t h e  
c o u n t i n g  o f  f o u r  h u n d re d  c e l l s .
A l l  th e  f o r e g o i n g  rem arks  and r e f e r e n c e s  a r e  a p p l i c a b l e  
to  the  a d u l t  and i t  i s  now n e c e s s a r y  t o  c o n s i d e r  t h e  d i f f e r e n c e s  
e n c o u n t e r e d  i n  t h e  i n f a n t s ’ b lo o d  p i c t u r e .  A c c o rd in g  to  
S c h i l l i n g  t h e r e  a r e  . h a e m a t o l o g i o a l l y  t h r e e  g r o u p s : -
1 .  The new-born  i n f a n t ,
2 .  The n u r s l i n g ,  and
3 .  The c h i l d  from 1 to  6 y e a r s .
The b loo d  p i c t u r e  i n  th e  n u r s l i n g ,  f rom which g ro u p  a l l  th e
p r e s e n t  c a s e s  a r e  drawn,  rem a in s  c o n s t a n t  i n  the  f i r s t  y e a r  and
up to  th e  m id d le  o f  the  s e c o n d ,  a l t e r  which  i t  changes  g r a d u a l l y  
tow ards  th e  a d u l t  p i c t u r e ,  which  i s  a t t a i n e d  a b o u t  th e  s i x t h
y e a r .  The t o t a l  w h i t e  c o u n t  i n  the  n u r s l i n g  g ro u p  i s  somewhat
h i g h e r  t h a n  i n  t h e  a d u l t .
The f o l l o w i n g  a r e  th e  f i g u r e s  q u o te d  by S c h i l l i n g : -
Gundobin 9 ,0 0 0  -  15 ,000
Benjamin 8 ,0 0 0  -  12 ,00 0
Romiger  9 ,200  -  2 3 ,7 0 0
Hoffman & Walker 6 ,200  -  21 ,6 00
Washburn ( R e f .  81 ,  82 )  found  t h a t  the  t o t a l  w h i t e  ooun t  v a r i e d
from 5 ,000  to  2 4 ,0 0 0 ,  the  m a j o r i t y  b e in g  between 8 ,0 0 0  and 1 6 ,5 0 0 .
A h i g h  p r o p o r t i o n  o f  lym p h o c y te s  i s  c h a r a c t e r i s t i c  and  c e r t a i n
a u t h o r s  d e s c r i b e  a s l i g h t  l e f t  s h i f t .  O t h e r s  deny t h e  e x i s t e n c e
of  t h i s  s l i g h t  s h i f t  i n  the  norm al  i n f a n t ,  n o t a b l y  Ockel  (R e f .  83)
and S c h u s s l e r  (R e f .  8 4 ) .  Ockel  s t a t e d  t h a t  "a  l e f t  s h i f t  i n  th e
A r n e th  s e n s e  i s  n o t  o b s e r v e d  i n  c o m p l e t e l y  norm al  i n f a n t s  o r  i n
th e  a p p l i c a t i o n  of  th e  S c h i l l i n g  m ethod" ,  and  S c h u s s l e r  s a i d
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" o n l y  e x c e p t i o n a l l y  have I  e n c o u n t e r e d  an  i n c r e a s e  o f  s t a b -  
n u c l e a r  fo rm s o v e r  4 - 6  p e r  c e n t ,  w i t h o u t  i t  b e in g  p o s s i b l e  
to f i n d  an  e x p l a n a t i o n  f o r  i t  from the  c o n d i t i o n  o f  the  c h i l d " .  
He c o n c lu d e d  t h a t  d e g r e e  o f  s h i f t  i s  q u i t e  i n d e p e n d e n t  o f  a g e .  
These a u t h o r s  g i v e  t h e i r  f i g u r e s  and i t  has  been  p o s s i b l e  t o  
work o u t  t h e  S c h i l l i n g  i n d e x  a s  i t  has  been  done i n  t h e  p r e s e n t  
work. F i g u r e s  so  o b t a i n e d  have been  added  to  t h e  f o l l o w i n g  
t a b l e  o f  c o m p a r a t iv e  f i g u r e s ,  w h ich  i s  q u o te d  from S c h i l l i n g : -
A u th o r B a s . E o s . Myel. Ju v . S t a b s Seg. nymph. Mon. S c h . I .
O ckel H1-O•o 1 - b 0 -1 0 -5 15-40 49-75 3-12 .05
H offm an ) 
W elker  ) 
S c h u s s l e r
c 1 H 0 -7 - 0 -2 0 - 9 . 5 5-49 4 2 . 5 - 9 0 . 5 0-16 .23
- 2 - - 2 29 61 6 .06
Romiger 0 -1 2 -4 - 0 -5 8 16 62-69 6 1 .2
A d u l t
S c h i l l i n g 0 - 1 2 -4 — 0-1 3-5 51-67 21-35 4 -8 • o 03
I n  view o f  a l l  t h e s e  c o n f l i c t i n g  f i g u r e s  a  s e r i e s  o f  20 
n o rm a l  i n f a n t s  was i n v e s t i g a t e d .  These I n f a n t s  were a d m i t t e d  f o r  
th e  o p e r a t i o n  o f  c i r c u m c i s i o n ,  i n g u i n a l  h e r n i a ,  e t c .  and were c a r e ­
f u l l y  exam ined  f o r  th e  p r e s e n c e  o f  i n f e c t i o n .  The r e s u l t s  o f  
t h i s  i n v e s t i g a t i o n  a r e  r e c o r d e d  i n  Table  I  (Normal C oun ts)  and 
from t h i s  i t  w i l l  be s e e n  t h a t  t b e  a v e r a g e  t o t a l  w h i te  oount  was 
11 ,990 p e r  one c u .  mm. and the  d i f f e r e n t i a l  oou n t  c o i n c i d e s  w i t h  
f i n d i n g s  e l s e w h e r e .  The r e s u l t s  o f  th e  S c h i l l i n g  count  were 
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a v e ra g e  S c h i l l i n g  in d e x  b e in g  .0 7 .  No j u v e n i l e s  o r  m y e lo c y te s  
were fo u n d .  The m u l t i p l e  in d e x  t h r o u g h o u t  h a s  been  o b t a i n e d  by 
m u l t i p l y i n g  the  S c h i l l i n g  in d e x  by s i x t e e n .  The a r b i t r a r y  
f i g u r e  s i x t e e n  has  been u s e d ,  but  i t  w i l l  be o b v io u s  t h a t  i t  i s  
o f  no conseq u en ce  what f i g u r e  i s  u s e d  p r o v i d e d  the  same f i g u r e  
i s  u s e d  t h r o u g h o u t  t h e  s e r i e s .  The o n l y  a d v a n ta g e  o f  the  m u l t i ­
p le  ind ex  i s  t h a t  i t  g i v e s  more c o n v e n i e n t  numbers to  work w i t h  
th a n  the  S c h i l l i n g  i n d e x .
E x cep t  i n  the  c a s e  o f  th e  f i r s t  c o u n t ,  which  was t a k e n
a t  w h a te v e r  h o u r  o f  the  day the  c h i l d  happened t o  be a d m i t t e d ,
th e  b lood  f o r  t h i s  s e r i e s  was t a k e n  oetween 10 a .m .  and 11 a . m . ,  
i . e .  s h o r t l y  a f t e r  the  10 a .m .  f e e d .  I n  view o f  t h i s  i t  was 
c o n s i d e r e d  a a v i s a D l e  to  i n v e s t i g a t e  w ha t ,  i f  a n y ,  e f f e c t  f e e d i n g  
had upon t h e  v a r i o u s  e s t i m a t i o n s .  A s e r i e s  o f  c o u n ts  were t h e r e ­
f o r e  t a k e n  b e f o r e  and a f t e r  f e e d s .  The b lo o d  was t a k e n  h a l f - a n -  
hour  b e f o r e  e a c h  f e e d  and one h o u r  a f t e r  the  commencement o f  
e ach  f e e d ,  th e  f e e d  l a s t i n g  from l b  to  20 m i n u t e s .  As e a c h  
i n f a n t  was f e d  a t  10 a . m . ,  2 p .m . and 6 p .m . ,  s i x  c o u n t s  were 
o b t a i n e d  th r o u g h o u t  th e  d a y .  Four  no rm al  i n f a n t s  were  so  i n ­
v e s t i g a t e d  and t h e  r e s u l t s  a r e  r e c o r d e d  i n  T ab le  I I .  I t  w i l l  
be seen  t h a t  f e e d i n g  a p p e a r s  t o  e x e r t  no s y s t e m a t i c  i n f l u e n c e
on t h e s e  e s t i m a t i o n s .  T h is  l a  i n  ag reem en t  w i t h  th e  work o f
v a r i o u s  a u t h o r s .  I n  1900 J a p h a  ( R e f .  85)  c o n d u c te d  e x p e r im e n t s  
on 14 h e a l t h y  I n f a n t s ,  i . e .  i n f a n t s  who had r e c o v e r e d  from a 
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i n f a n t  d i g e s t i v e  l e u c o c y t o s i s  c a n n o t  be r e g a r d e d  a s  a  phenomenon 
o c c u r r i n g  w i t h  any  r e g u l a r i t y . "  A s i m i l a r  f i n d i n g  was r e c o r d e d  
among s i c k  c h i l d r e n .  M i t c h e l l  ( R e f .  86)  i n  1910 came to  th e  
c o n c l u s i o n  t h a t  b o t t l e - f e d  b a b ie s  do n o t  c o n s t a n t l y  show d i g e s t i v e  
l e u c o o y t o s i s .  S a b i n  e t  a l i i  ( R e f .  8 7 ) ,  1920, made no m e n t io n  o f  
i n f a n t s .  I n  1927 F l e t c h e r  and M i t c h e l l  (R e f .  88)  s a i d  t h a t  t h e r e  
a r e  marked d a i l y  v a r i a t i o n s  b u t  " an y  v a r i a t i o n  i n  th e  l e u c o c y t e  
c o u n t ,  w h ich  oan ce i n t e r p r e t e d  a s  a  d i g e s t i v e  l e u c o c y t o s i s ,  i s  
i n c o n s t a n t . "  Washburn ( R e f .  8 1 ) ,  1934, s t a t e d  t h a t  " t h e r e  i s  
no d e m o n s t r a b le  c o r r e l a t i o n  between the  v a r i a t i o n s  i n  the  number 
of  w h i t e  c e i l s  and su ch  f a c t o r s  a s  i n t a k e  o f  f o u d ,  d i g e s t i o n ,  
s l e e p ,  i n c r e a s e d  a c t i v i t y  o r  m in o r  e x t e r n a l  d i s t u r b a n c e . "
Rogatz  ( R e f .  8 9 ) ,  1930,  commented f a v o u r a b l y  on t h e  use  
o f  the  S c h i l l i n g  c o u n t  i n  a  s e r i e s  o f  o a s e s ,  the  m a j o r i t y  o f  
which were  u n d e r  one y e a r .  i n  1934 Klenerman ( R e f .  90) found  
much h i g h e r  p r o p o r t i o n s  o f  "band" form s i n  i n f a n t i l e  b l o o d s ,  and 
went so f a r  a s  to  s t a t e  t h a t  v e r y  few polymorphs show t r u e  s e g ­
m e n t a t i o n .  M a r t i n  and E l i e n b e r g  ( R e f .  91) i n  1935 c o n f i rm ed  
the  u s e f u l n e s s  o f  the  S c h i l l i n g  coun t  i n  c h i l d r e n ,  b u t  Washburn 
(R e f .  92)  t h o u g h t  t h e  method too  t im e -c o n su m in g .
There  i s  l i t t l e  to  be found  i n  the  l i t e r a t u r e  r e g a r d i n g  
the e f f e c t s  of  a u r a l  i n f e c t i o n  on the  b lood  p i c t u r e  e s p e c i a l l y  i n  
i n f a n c y ,  and  a  l a r g e  p r o p o r t i o n  o f  the  work done d e a l s  w i t h  o l d e r  
o h i l d r e n  and a d u l t s .  The e a r l i e s t  a v a i l a b l e  work, a p p ly i n g  
haem ato logy  t o  o t o l o g y  was by D a r l i n g  (R e f .  93)  i n  1908. He
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co n c lu ded  t h a t  " t h e  number o f  l e u c o c y t e s  p e r  c u .  mm. was an  i n d i ­
c a t i o n  o f  body r e a c t i o n  w n i l e  t h e  p o ly m o rp h o n u c le a r  p e r c e n t a g e  
i n d i c a t e d  the  d e g re e  of  i n f e c t i o n . " R e p e a te d  e x a m in a t io n  he 
found o f  g r e a t e r  v a l u e  t h a n  a  s i n g l e  e s t i m a t i o n .  T h is  work was 
done on p a t i e n t s  o f  a l l  a g e s .  A lso  in  1908 Dench (R e f .  94)  came 
to  the  c o n c l u s i o n  t h a t  th e  d i f f e r e n t i a l  co u n t  was o f  no v a lu e  
as  an  a i d  t o  d i a g n o s i s .  G a le  ( R e f .  95) i n  1928 found  " l e f t  
s h i f t s "  and an in d e x  c a l c u l a t e d  t h e r e f r o m  u n r e l i a b l e  i n  making 
a  d i a g n o s i s  i n  o t o l o g i c a l  c o m p l i c a t i o n s ,  e . g .  p e r i s i n u s  a b s c e s s ,  
e t c .  and o f  no h e lp  in  d e t e r m i n i n g  when to  o p e r a t e .  In  1931 
R ossenw asse r  and  K o s s e n th a l  (R e f .  96) found  t o t a l  w h i t e  c o u n ts  
and o r d i n a r y  d i f f e r e n t i a l  c o u n t s  i n a d e q u a t e  and th e  S c h i l l i n g  
c o u n t  o f  g r e a t  v a lu e  a s  a  d i a g n o s t i c  a i d  i n  o t i t i c  i n f e c t i o n s .  
A p p l ied  to  e a r  i n f e c t i o n s  Weiss  ( R e f .  97)  fo u n d  a l s o  i n  1931 
t h a t  " s t a f f "  c o u n t s  were  u s e l e s s  a s  a d i a g n o s t i c  a i d ,  o r  an 
i n d i c a t i o n  f o r  o p e r a t i o n ,  a s  c a s e s  of  a c u t e  o t i t i s  m ed ia  o f t e n  
showed h i g h e r  " s t a f f "  c o u n t s  th a n  c a s e s  o f  m a s t o i d i t i s ,  b u t  when 
u sed  i n  a  s e r i e s  th e y  a r e  o f  " i n e s t i m a b l e  im p o r tan c e  i n  p r o g ­
n o s i s " .  B o ie s  (R e f .  98)  r e p o r t e d  s i m i l a r  f i n d i n g s .  A lden  and
Demotte ( R e f .  9 9 ) ,  1931, who a r e  i n  a g re em e n t  r e g a r d i n g  t h e  u s e ­
f u l n e s s  of  th e  " s t a f f "  o o u n t ,  s t a t e d  t h a t  i t  " o f f e r s  a much more 
r e l i a b l e  i n d e x  o f  the  p a t i e n t ’ s  c o n d i t i o n  t h a n  does th e  p o l y ­
m orph o nu c lea r  p e r c e n t a g e  o f  the  t o t a l  w h i te  c o u n t  and p a r t i c u l a r l y  
i n  c h i l d r e n ,  t h a n  th e  p u l s e  and t e m p e r a t u r e  v a r i a t i o n s . "  No 
work has been  fo u n d  on the  a p p l i c a t i o n  o f  t h e s e  c o u n ts  to  o t i t i s  
madia and t h e  s o - c a l l e d  l a t e n t  m a s t o i d i t i s  o f  i n f a n c y .
IV .  EPITOME OF CASE RECORDS.
T his  s e c t i o n  c o n t a i n s  an  ep i to m e  o f  t h e  c a s e  r e c o r d s .  
Each c a se  c o n s i s t s  o f  ( 1 )  a s h o r t  c l i n i c a l  resume o f  e a c h  c a s e ,  
g i v i n g  d a t e s  o f  a d m is s io n  and d i s c h a r g e ,  ag e ,  s e x ,  r e s u l t ,  
h i s t o r y ,  c o n d i t i o n  on e x a m in a t io n  and p r o g r e s s  w h i l e  in 
h o s p i t a l .  i n  t h e  m a j o r i t y  o f  c a s e s  t h e r e  f o l l o w s  ^2) a  g r a p h ,  
p l o t t i n g  th e  i n f a n t ’ s w e ig h t ,  t o t a l  w h i t e  c o u n t ,  t o t a l  p o l y ­
m o rp h o n u c le a r  c o u n t  and  m u l t i p l e  in d e x  and showing d a t e s  upon 
which m y r in g o to m ie s  o r  p o s t e r i o r  d r a i n a g e  were  p e r fo rm ed ,  v i z : -
Weight cu rv e  ----------------------------
T o t a l  w h i t e  co u n t ------------------------------------------------------
T o ta l  p o ly m o rp h o n u c le a r  c o u n t  ....................................
M u l t i p l e  in d ex
A t  the  bo t to m  o f  eaoh  g r a p h  a s im p le  l i n e  i n d i c a t e s  th e  d a t e s  
d u r in g  which  t h e  i n f a n t ’ s e a r  o r  e a r s  were d i s c h a r g i n g ,  v i z : -
E a r s  D i s c h a r g in g  
Below t h i s  l i n e  a  b lo c k  g r a p h  i n d i c a t e s  th e  number o f  s t o o l s  
p a s s e d  p e r  d iem, v i z : -
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L a s t l y  f o l l o w s  13) a  d e t a i l e d  a c c o u n t  o f  a l l  b loo d  c o u n t s  ta k e n  
in  e a c h  c a s e .  The f o l l o w i n g  i s  a  l i s t  o f  the  a b b r e v i a t i o n s  
u s e d : -
No.
Hb.
T o t a l  W.B.Cs. 
L . I .
M .I .
















S . S t .
Reg.
Deg.
-  Number o f  c o u n t .
« Haemoglobin p e r c e n t a g e .
= T o t a l  w h i t e  b lo o d  c e l l s  p e r  cu .  mm. 
= L e t h a l  In d e x .
= M u l t i p l e  In d e x .
= S c h i l l i n g  In d e x .
= M y e lo c y te s ,  
r  J u v e n i l e s .
= S t a b s .
■= S eg m en te r s .
= P e r c e n t a g e  p o ly m o rp h o n u c le a r  c e l l s .  
= P e r c e n t a g e  m onocy tes .
= P e r c e n t a g e  lym p h o c y te s .
= T o t a l  ly m p h o c y te s .
= P e r c e n t a g e  e o s i n o p h i l e s .
= P e r c e n t a g e  m a s t  c e l l s .
= R e p r o d u c t iv e  power.
* T h r e s h o l d .
= D e p r e s s e d ,  
s S e v e r e l y  d e p r e s s e d .
= S t i m u l a t e d .
« S e v e r e l y  s t i m u l a t e d .
= R e g e n e r a t i v e .
= D e g e n e r a t i v e .
61
N am e:-  P .D .  N o : -  ! •  S e x : M a le .  A g e 3 ^  m o n t h s .
A d m i t t e d : -  9 . 1 0 . 3 6 .  D i e d : -  1 2 . 1 0 .3 6 .
H i s t o r y : -  T h is  was an  i l l e g i t i m a t e  c h i l d  a d m i t t e d  from a
Convent Home. He had been i n  h o s p i t a l  two months 
p r e v i o u s l y  s u f f e r i n g  from b i l a t e r a l  o t i t i s  m ed ia  and 
e n t e r i t i s ,  which  had  r e s p o n d e d  to  t r e a t m e n t .  The 
p r e s e n t  h i s t o r y  was t h a t  o f  d i a r r h o e a  and v o m i t in g  
o f  24 h o u r s  d u r a t i o n ,  l o s s  of  w e i g h t ,  r e s t l e s s n e s s  
and r e f u s a l  o f  f o o d .
C o n d i t i o n  on E x a m i n a t i o n : -  The i n f a n t  was v e r y  t o x i c  and 
d e h y d r a t e d  w i t h  sunken  e y e s  and f o n t a n e l l e .  The 
tym pan ic  membranes were b o th  r e d  and  l u s t r e l e s s ,  
b u t  t h e r e  was no d i s c h a r g e .  T em p era tu re  was 
1 0 1 .2 °  F.
P r o g r e s s ; -  Two days l a t e r  c h i l d  was v e r y  i l l  and l o s t  
w e ig h t  m a r k e d ly .  The f o n t a n e l l e  was sunken and 
b o th  tym pan ic  membranes were  a s  b e f o r e .  On 1 1 .1 0 .3 6  
b i l a t e r a l  p o s t e r i o r  d r a i n a g e  o f  the  m a s t o i d  a n t r a  
was p e r f o r m e d .  The bone on b o th  s i d e s  was u n ­
h e a l t h y ,  on th e  l e f t  s i d e  a  s m a l l  amount o f  pus 
and on th e  r i g h t  a c o n s i d e r a b l e  q u a n t i t y .  On t h e  
f o l l o w i n g  day  i t  was much worse  and s h o r t l y  b e f o r e  
d e a t h  t e m p e r a t u r e  r o s e  t o  103° F.
Blood I n v e s t i g a t i o n s ; -  Only  two e s t i m a t i o n s  were  made on t h i s  
c a s e ,  one b e f o r e  o p e r a t i o n  and  one a f t e r .  The t o t a l  
w h i t e  c o u n t s  were n o t  r a i s e d  and t h e  n e u t r o p h i l i c  
r e s p o n s e  was n o t  m arked .  I n  th e  f i r s t  e s t i m a t i o n  
t h e  m u l t i p l e  i n d e x  was n o t  u n d u l y  r a i s e d  and r o s e  
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N a m e : -  T .D.  ImQ : -  2 .  S e x : -  M a le .  A g e 8 ^  m o n th s .
A d m i t t e d : -  1 1 . 9 . 3 6 .  D i s c h a r g e d : -  8 . 1 1 . 3 6 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
d i a r r h o e a  and v o m i t i n g  t n r e e  weeks p r e v i o u s l y  and s t o o l s  
had been much worse d u r i n g  l a s t  two w eeks .  The i n f a n t  
had l o s t  w e ig h t  c o n s i d e r a b l y .
C o n d i t i o n  on E x a m i n a t i o n : -  This  c h i l d  seemed f a i r l y  w e l l .
E ars  were f u r l  o f  d e b r i s  and tympanic  membranes 
loo k ed  u n h e a l t h y .  S t o o l s  were  v e r y  l o o s e  and  g r e e n  
and t e m p e r a t u r e  was 9 9 . 2 °  F.
P r o g r e s s : -  Two days l a t e r  t e m p e r a t u r e  was 9 9 .4 °  F.  and
c h i l d  d i a  n o t  lo o k  so w e l l .  R ig h t  tym pan ic  membrane 
was r e d  and l e f t  tympanic  membrane was r e d  and b u l g ­
i n g .  L e f t  m yringotomy was p e r fo rm e d  and t h i n  pus 
o b t a i n e d .  On 2 1 . 9 . 3 6  o h i l d  was n o t  g a i n i n g  w e ig h t  
and l e f t  e a r  was d i s c h a r g i n g  p r o f u s e l y .  On 2 9 .9 .3 6  
some w e ig h t  had been  g a i n e d  and r i g h t  e a r  was a l s o  
d i s c h a r g i n g .  on 7 . 1 0 . 3 6  r i g h t  tym pan ic  membrane 
was b u l g in g .  R ig h t  m yringotomy was p e r fo rm e d  and
pus o b t a i n e d .  This  u n s a t i s f a c t o r y  s t a t e  o f  a f f a i r s
c o n t i n u e d  and on 1 2 .1 0 .3 6  l e f t  tym pan ic  membrane was 
p i n k  and d i s c h a r g e  had c e a s e d ,  b u t  r i g h t  e a r  was 
s t i l l  d i s c h a r g i n g  p r o f u s e l y .  R ig h t  p o s t e r i o r  d r a i n ­
age was p e r fo rm e d  and t h i c k  pus  fou n d  i n  a n t ru m  and 
a d i t u s .  W eight  s t i l l  r e m a in e d  somewhat u n s a t i s ­
f a c t o r y  and l e f t  tympanic  membrane was p a l e .  on
2 o . l 0 . 36 t h e r e  was v e r y  l i t t l e  m e a t a l  d i s c h a r g e  and 
wound was c l e a n .  By t h i s  t im e  g a i n  i n  w e ig h t  had 
commenced and th e  i n f a n t  was d i s c h a r g e d  w e l l  on 
a . 1 1 .3 6 .
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D e s c r i p t i o n  o f  G r a p h : -  I n v e s t i g a t i o n s  on t h i s  c a se  were
n o t  commenced u n t i l  the  i n f a n t  had been in  h o s p i t a l  
some t im e .  The r i r s t  e s t i m a t i o n  to o k  p l a c e  a  few 
days  b e f o r e  t h e  o p e r a t i o n  when th e  m u l t i p l e  in d e x  
was e l e v a t e d .  A s h a r p  f a l l  i n  the  m u l t i p l e  in d ex  
f o l lo w e d  the o p e r a t i o n  and th e n  i t  f e l l  t o  a lm o s t  
a  no rm a l  f i g u r e .  On 1 7 .1 0 .3 6  m u l t i p l e  in d ex  was 
s l i g h t l y  e l e v a t e d  and f e l l  from t h a t  d a t e ,  a t  which 
time f i n a l  g a in  i n  w e ig h t  commenced. T o t a l  w h i t e  
coun t  r o s e  a f t e r  the  o p e r a t i o n  and th e  cu rv e  has  a 
second  peak  when m u l t i p l e  in d e x  has f a l l e n  -  i . e .  
m u l t i p l e  in d e x  r e f l e c t e d  the  i n f a n t ’ s c o n d i t i o n  
more a c c u r a t e l y .  There  was n e v e r  any  marked 
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Name: -  M.M. N o : -  3 .  S e x : -  F e m a le .  A g e : -  9-^ m o n t h s .
A d m i t t e d : -  2 6 . 9 . 3 6 .  D i s c h a r g e d : -  4 . 1 .3 7 ,
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  two
l o o s e ,  g r e e n  s t o l s  the  e v e n in g  b e f o r e  a d m i s s io n .
The i n f a n t  had  been t a k i n g  i t s  f e e d s  w e l l .
C o n d i t i o n  on E x a m i n a t i o n : -  The i n f a n t  was i n  f a i r  c o n d i t i o n ,  
w i t h  no d e h y d r a t i o n .  The r i g h t  tym pan ic  membrane 
was i n j e c t e d  and b u l g i n g  but  o t h e r  e x a m in a t io n  was 
n e g a t i v e .  T em pera tu re  was 99°  F.
P r o g r e s s : -  R ig h t  m yringotom y was p e r fo rm ed  b u t  no pus was 
o b t a i n e d .  C o n d i t i o n  t h e n  improved u n t i l  1 2 .1 0 .3 6  
when t e m p e r a t u r e  r o s e  t o  99°  F.  and w e ig h t  l o s s  began.  
B o th  tympanic  membranes were v e r y  i n j e c t e d  and t h e  
r i g h t  was b u l g in g  s l i g h t l y  p o s t e r i o r l y .  On 1 4 .1 0 .3 6  
l e f t  tympanic  membrane was b u lg in g  and l e f t  m y r in g ­
otomy was p e r fo rm ed  and pus r e l e a s e d .  On 1 7 .1 0 .3 o  
f u r t h e r  w e ig h t  l o s s  o c c u r r e d  and t h e  r i g h t  tym pan ic  
niemorane was s t i l l  v e r y  r e d  and b u l g i n g  somewhat.
R ig h t  myringotomy was p e r fo rm e d  b u t  no pus o b t a i n e d .
On 2 1 . 1 0 .3 6  t h e  i n f a n t  l o s t  14 o z s .  i n  w e i g h t .  B i ­
l a t e r a l  p o s t e r i o r  d r a i n a g e  was p e r f o r m e d  and on th e  
l e f t  s i d e  th e  bone was hyperaem io  w h i l e  t h e r e  was pus 
on th e  r i g h t  s i d e  w i t h  r a t h e r  s o f t  b on e .  On 2 9 .1 0 .3 6  
b o t h  wounds were s a t i s f a c t o r y  and t h e r e  was s t i l l  
s l i g h t  d i s c h a r g e  from th e  l e f t  m e a t u s .  On 3 .1 1 . 3 6  
t e m p e r a t u r e  r o s e  t o  103° F.  and  s t o o l s  were loos® .
B o th  wounds lo o k e d  s a t i s f a c t o r y ,  t h e  r i g h t  b e i n g  a lm o s t  
h e a l e d .  There  was s l i g h t  d i s c h a r g e  from t h e  r i g h t  
e a r .  On 9 . 1 1 . 3 6  t h e  o h i l d  was a p y r e x i a l  b u t  w e ig h t  
was s t a t i o n a r y .  On 2 3 .1 1 .3 6  i n f a n t  was g a i n i n g  
w e ig h t  s t e a d i l y ,  b o th  wounds were  h e a l e d ,  b u t  t h e r e  
was s t i l l  s l i g h t  l e f t  o t o r r h o e a .  C o n d i t i o n  c o n ­
t i n u e d  s a t i s f a c t o r y  u n t i l  5 . 1 . 3 7  when sh e  was d i s ­
c h a rg ed  f rom  h o s p i t a l .
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D e s c r i p t i o n  o f  G r a p h : -  I n v e s t i g a t i o n s  on t h i s  c a s e  were 
u n f o r t u n a t e l y  n o t  commenced u n t i l  th e  c h i l d  had 
been  i n  h o s p i t a l  f o r  some t im e .  The m u l t i p l e  in d ex  
was h i g h  a t  f i r s t  e s t i m a t i o n  and r o s e  s n a r p i y .  i t  
tn e n  r e l l  c o n s i d e r a D i y  ana was a c t u a l l y  l a i l i n g  a t  
t im e  o r  o p e r a t i o n .  D e c i s i o n  to  o p e r a t e  was made 
on th e  heav y  w e ig h t  l o s s  which  o c c u r r e d  on 2 1 .1 0 .3 6  
and the  c h i l d ’ s po o r  g e n e r a l  c o n d i t i o n .  I t  was 
becoming t o x i c .  The f a c t  t h a t  m u l t i p l e  in d e x  was 
f a l l i n g  a t  t im e  o f  o p e r a t i o n  and a l t h o u g h  i t  r em a in e d  
e l e v a t e d  b u t  a t  a  lo w e r  f i g u r e ,  s u g g e s t s  t h a t  p o s s i b l y  
the  i n f a n t  m ig h t  have r e c o v e r e d  w i t h o u t  o p e r a t i o n .
I t  w i l l  De n o t i c e d  t h a t  th e  b e g in n i n g  o f  t h e  f a l l  o f  
m u l t i p l e  i n d e x  to  norm al  c o i n c i d e s  w i t h  th e  commence­
ment o f  i t s  f i n a l  g a i n  i n  w e i g h t ,  i . e .  the  two c u rv e s  
d i v e r g e .  The t o t a l  w h i te  c o u n t  was n e v e r  m a r k e d ly  
e l e v a t e d  and was r a t h e r  on th e  low s i d e  i n  the  more 
a c u t e  s t a g e  o f  the  i l l n e s s .  There  was good n e u t r o ­
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Name : -  J  
A d m i t t e d :
H i s t o r y : -
C o n d l t l o n  
P r o g r e s s :
.H. N £ : -  4 .  S e x : -  F e m a le .  A g e : -  4 m o n t h s .
- 1 1 . S . 36. D i s c h a r g e d : -  5 . 2 . 3 7 .
T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  
h a v in g  v o m i te d  a l l  day  o f  a d m i s s io n ,  a l s o  on th e  
p r e v i o u s  day .  D i a r r h o e a  o c c u r r e d  day  b e f o r e  
a d m i s s io n .
on E x a m i n a t i o n : -  The c h i l d  was n o t  e m a c i a t e d  o r  
d eh y d ra ted ' .  V om it ing  and h ic c o u g h  were  p r e s e n t .  
O th e r  e x a m in a t io n  was n e g a t i v e .
On t h e  f o l l o w i n g  day the  r i g h t  tym pan ic  membrane 
was found  to  oe r e d  and l u s t r e l e s s  and l e f t  tympanic  
membrane b u l g i n g  s l i g h t l y .  On 1 3 . 9 .3 6  b i l a t e r a l  
myringotomy was p e r fo rm ed  and p u s  o b t a i n e d  f rom  the  
r i g h t  e a r .  On 2 2 . 9 . 3 6  the  c h i l d  d e v e lo p e d  t e m p e ra ­
t u r e  o f  101° F. and  b o th  e a r s  were  d i s c h a r g i n g  f r e e l y .  
T em pera tu re  r o s e  to  103° F .  on 2 4 . 9 . 3 6  and t h e r e  was 
v e r y  l i t t l e  d i s c h a r g e .  B i l a t e r a l  m ry ingo tom y was 
r e p e a t e d  and p u s  o b t a i n e d  from b o t h  e a r s .  Weight 
re m a in e d  s t a t i o n a r y  d u r i n g  t h i s  t ime and on 6 . 1 0 .3 6  
b o t h  e a r s  were a g a i n  r e d  and b u l g i n g .  B i l a t e r a l  
m yringo tom y was r e p e a t e d  and p u s  r e l e a s e d  f rom  th e  
r i g h t  e a r .  On 1 7 . 1 0 . 3 6  s t o o l s  were s t i l l  l o o s e  and 
the  i n f a n t  was n o t  g a i n i n g  w e i g h t  s a t i s f a c t o r i l y .
The r i g h t  e a r  was d i s c h a r g i n g  p r o f u s e l y  and th e  l e f t  
tympanic  membrane was s l i g h t l y  i n j e c t e d .  D isc h a rg e  
c e a se d  on 2 3 .1 0 .3 6  and the  I n f a n t  began t o  g a i n  s l o w l y ,  
but  n o t  s a t i s f a c t o r i l y .  B i l a t e r a l  m yr ingo tom y was 
p e rfo rm ed  on 2 0 .1 1 .3 6  and pus  r e l e a s e d  f rom  b o t h  e a r s ,  
p a r t i c u l a r l y  th e  l e f t .  B oth  e a r s  c o n t i n u e d  to  
d i s c h a r g e  u n t i l  2 1 . 1 2 . 3 6 ,  when t h e  r i g h t  e a r  became 
d r y  and  the  l e f t  o n l y  s l i g h t l y  m o i s t .  s low g a i n  in  
w e ig h t  had  been  ta lc ing  p l a c e  a l l  t h i s  t i m e .  On
1 . 1 . 3 7  b lo o d  a p p e a re d  in  s t o o l s  and c o n t i n u e d  t h r o u g h ­
o u t  2 . 1 . 3 7  b u t  g e n e r a l  o o n d i t l o n  re m a in e d  good. 
Organisms grown from s t o o l s  were B. pyocyaneous  on
5 . 1 . 3 7  when b lo od  and mucus r e c u r r e d  and  B. Morgan I
on 6 , 1 . 3 7 .  serum a g g l u t i n a t e d  c u l t u r e s  o f  B. Morgan I  
i n  d i l u t i o n s  up t o  1 / 5 0 .  Blood c u l t u r e  was s t e r i l e .  
The i n f a n t  th en  p r o g r e s s e d  s a t i s f a c t o r i l y  u n t i l  i t s  
d i s c h a r g e  on 6 . 2 . 3 7 .
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D e s c r i p t i o n  o f  G r a p h : -  B lood  i n v e s t i g a t i o n s  were commenced
i n  t h i s  c a se  some t ime a f t e r  a d m i s s io n .  I t  w i l l  be 
s e e n  t h a t  t h e  m u l t i p l e  in d e x  was e l e v a t e d  a t  th e  
f i r s t  e s t i m a t i o n  and r o s e  s l i g h t l y  w h i l e  th e  t o t a l  
w h i t e  cou n t  f e l l .  At t h i s  t ime the  c h i l d ’ s con ­
d i t i o n  was u n s a t i s f a c t o r y  so t h a t  th e  m u l t i p l e  index  
was a  more a c c u r a t e  i n d e x  o f  i t s  c o n d i t i o n  t h a n  the  
t o t a l  w h i t e  c o u n t .  The m u l t i p l e  in d e x  rem ained  
e l e v a t e d ,  w h i l e  th e  e a r s  were n o t  d i s c h a r g i n g  and 
r o s e  s h a r p l y  on 1 9 . 1 1 . 3 6 .  B i l a t e r a l  myringotomy 
was p e r fo rm e d  on t h e  s t r e n g t h  o f  t h i s  and pus found  
i n  b o t h  e a r s .  T h e r e a f t e r  th e  m u l t i p l e  in d e x  g r a d ­
u a l l y  s e t t l e d  and w e ig h t  cu rv e  r o s e  s l o w l y .  S u d den ly  
on 2 6 .1 2 .3 6  t h e  m u l t i p l e  i n d e x  r o s e  s h a r p l y ,  c o ­
i n c i d e n t  w i t h  a s p e l l  when g a i n  i n  w e ig h t  c e a s e d ,  and 
on 1 . 1 . 3 7  t h e  a t t a c k  o f  a c u t e  e n t e r i t i s  o c c u r r e d .
The r i s e  o f  m u l t i p l e  in d ex  h e r a l d e d  t h i s  by a lm o s t  
one week. There  had a l s o  been  a  r i s e  i n  t o t a l  w h i t e  
c o u n t  but  n o t  s u c h  a s  t o  g i v e  r i s e  to  a l a r m .  The 
m u l t i p l e  in d e x  s u b s i d e d  b u t  a g a i n  r o s e  on 2 0 . 1 . 3 7 ,
No s a t i s f a c t o r y  e x p l a n a t i o n  f o r  t h i s  second  peak  was 
e v e r  d i s c o v e r e d .  T hroughout  t h i s  c a se  the  m u l t i p l e  
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N am e:-  L.W. N o : -  5 .  S e x : -  M a l e .  A g e : -  4 m o n t h s .
A d m i t t e d : -  3 . 1 0 . 3 6 .  D i e d : -  5 . 1 1 . 3 b .
H i s t o r y : -  T h is  c h i l d  had been i l l  f o r  two days  w i t h
v o m i t in g  and d i a r r h o e a .  He was v e r y  f r e t f u l  and 
t h e  m o th e r  t h o u g h t  he had l o s t  some w e i g h t ,  b u t  
t h e r e  was no h i s t o r y  o f  o t o r r h o e a .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was f r e t f u l ,  b u t  t h e r e  
was no d e h y d r a t i o n  and no t o x i c i t y .  There  was a 
s m a l l  u m b i l i c a l  h e r n i a ,  and o t h e r  e x a m in a t io n  was 
n e g a t i v e .  The t e m p e r a t u r e  was 9 9 . 9 °  F.
P r o g r e s s : -  on t h e  d a y  a f t e r  a d m is s io n  s t o o l s  were v e r y
l o o s e  and the  r i g h t  tympanic  membrane was s l i g h t l y  
i n j e c t e d .  A few d ay s  l a t e r  t h e  r i g h t  tympanic  
membrane was r e d  and u n h e a l t h y .  Weight  r em ained  
s t a t i o n a r y  f o r  th e  n e x t  18 days  and  b o t h  e a r s  were 
r e d .  on 2 7 .1 0 .3 6  w e i g h t  l o s s  began and by 2 9 .1 0 .3 6  
the  i n f a n t  had l o s t  13 o z 3 .  R ig h t  p o s t e r i o r  d r a i n ­
age was p e r fo rm ed  and th ic l c  pus  found  i n  m a s t o i d  
c e l l s .  The a t j d i t u s  and m id d l e  e a r  a p p e a re d  t o  be 
f u l l  o f  p u s .  F u r t h e r  w e ig h t  l o s s  o c c u r r e d  on
1 . 1 1 .3 6  and 2 . 1 1 . 3 6  and t e m p e r a t u r e  r o s e  t o  1 0 1 .2 °  F .  
D eath  o c c u r r e d  on 5 . 1 1 . 3 6 .
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D e s c r i p t i o n  o f  G r a p h ; -  At t h e  f i r s t  e x a m in a t io n  the  t o t a l  
w h i t e  co u n t  was n o t  r a i s e d  b u t  t h e  m u l t i p l e  in d e x  
was s l i g h t l y  e l e v a t e d .  The m u l t i p l e  in d e x  r o s e  
s h a r p l y  p r i o r  to  o p e r a t i o n  b u t  th e  t o t a l  w h i t e  co u n t  
d id  n o t  and t h e r e  was a  po o r  n e u t r o p h i l i c  r e s p o n s e .
The m u l t i p l e  index  h e re  gave  an  e a r l i e r  and more 
a c c u r a t e  p r o g n o s i s  and i t s  cu rv e  c o r r e s p o n d s  w i th  
the  f a l l  i n  w e ig h t  c u rv e ,  i . e .  the  w e ig h t  and  m u l t i p l e  
in d e x  c u r v e s  c o n v erg ed  i n d i c a t i n g  a  bad p r o g n o s i s .
The m u l t i p l e  in d e x  r o s e  a g a i n  a f t e r  th e  o p e r a t i o n  and 
t h e n  f e l l  a D r u p t l y  b e f o r e  d e a t h .
» *i ii rf n 51 i *
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Name:- W.S. N o : -  6 .  S e x : -  M ale .  A ge : -  2 m onths .
A d m i t t e d : -  4 . 1 0 . 3 6 .  D i s c h a r g e d : -  2 0 . 1 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f
r e f u s a l  o f  f e e d s  f o r  one week and v o m i t i n g  o f  
t h r e e  d a y s ’ d u r a t i o n .  s t o o l s  were l o o s e  and 
t h e r e  was some l o s s  o f  w e i g h t .  I n f a n t  was n o t  
u n d u ly  f r e t f u l .
C o n d i t io n  on E x a m i n a t i o n : -  L e f t  tympanic  membrane was r e d  
but  o t h e r w i s e  e x a m in a t io n  was n e g a t i v e .  Temper­
a t u r e  was 99° F. and s t o o l s  v e r y  l o o s e  and f r e q u e n t .
P r o g r e s s : -  T em pera tu re  s u b s i d e d  b u t  s t o o l s  c o n t i n u e d  lo o s e
and c h i l d  d id  n o t  g a i n  w e ig h t  s a t i s f a c t o r i l y .  On
1 5 .1 0 .3 6  t h e r e  was c o p io u s  r i g h t  o t o r r h o e a  w i t h  a 
v e r y  i n j e c t e d  tym pan ic  membrane. L e f t  tympanic  
membrane was s l i g h t l y  i n j e c t e d  b u t  t h e r e  was no 
b u l g i n g .  On 2 8 . 1 0 . 3 6  g e n e r a l  c o n d i t i o n  was b e t t e r  
b u t  g a i n  i n  w e i g h t  was u n s a t i s f a c t o r y  a l t h o u g h  t h e  
s t o o l s  had  im proved .  R i g h t  tym pan ic  membrane was 
s l i g h t l y  i n j e c t e d  b u t  t h e r e  was no d i s c h a r g e .  On
4 . 1 1 . 3 6  w e ig h t  l o s s  began  and t e m p e r a t u r e  r o s e  to  
99°  F. and on 7 . 1 1 . 3 6  r i g h t  e a r  was a g a i n  d i s c h a r g i n g  
p r o f u s e l y .  D i sc h a rg e  c o n t i n u e d  f o r  some t im e  and 
w e ig h t  g a i n  c o n t i n u e d .  On 2 1 . 1 2 . 3 6  tym panic  mem­
b r a n e s  were  l u s t r e l e s s  w i t h  no d i s c h a r g e  and g e n e r a l  
c o n d i t i o n  was much im proved .  G e n e r a l  c o n d i t i o n  
t h e n  improved  u n t i l  d i s c h a r g e  from h o s p i t a l  on 
2 0 . 1 . 3 7 .
D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d e x  was r a i s e d  a t  th e  
b e g in n i n g  and rem a in e d  so  t h r o u g h o u t  th e  p e r i o d  when 
g a i n  in  w e ig h t  was u n s a t i s f a c t o r y .  I t  f e l l  and r o s e
a g a i n  a s  o t o r r h o e a  c e a se d  and  w e ig h t  f e l l .  i t  f e l l
a g a i n  on 1 4 . 1 1 . 3 5  and c o n t i n u e d  to  do so u n t i l  i t  
became no rm al  and f rom  t h a t  d a t e  w e ig h t  began  t o  go 
up -  th e  two c u r v e s  d i v e r g e d .  The t o t a l  w h i t e  co u n t  
was n o t  h i g h  t o  b e g in  w i t h  when the  m u l t i p l e  ind ex  
was a  more a c c u r a t e  g u i d e ,  and i t s  r i s e  p r e c e d e d  th e  
r i s e  o f  t o t a l  w h i t e  c o u n t  on 6 . 1 1 . 3 6 .  The t o t a l  
w n i t e  c o u n t  was a c t u a l l y  r i s i n g  when th e  c h i l d  was 
d i s c h a r g e d  b u t  t h e  m u l t i p l e  in d ex  was no rm al  and i t
was c o n s i d e r e d  s a f e  t o  d i s c h a r g e  th e  i n f a n t .
T hroughout  t h e  m u l t i p l e  in d e x  r e f l e c t e d  t h e  c l i n i c a l  
c o n d i t i o n  o f  th e  c h i l d  much more a c c u r a t e l y  th a n  t h e  
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Name: -  R . J .  N o ; -  7 .  S e x : -  M a le .  A g e : -  10 w e e k s .
A d m i t t e d : -  2 b . 1 0 .3 6 .  D i e d ; -  1 2 .1 1 .3 6 ,
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  t h r e e
c o n v u l s i o n s  the  day  b e f o r e  and one c o n v u l s i o n  on t h e  
m o rn in g  o f  a d m i s s i o n .  I t  had been  t a k i n g  i t s  f e e d s  
w e l l  b u t  i t s  s t o o l s  had been  f r e q u e n t  and g r e e n .  
There  was no v o m i t in g  and i t s  t e m p e r a t u r e  a t  home 
was 103° F.
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  seemed i n  f a i r  c o n d i t i o n .  
The f o n t a n e l l e  was s l i g h t l y  f u l l  b u t  t h e r e  were no 
m e n in g e a l  s i g n s  and t h e  e a r s  and o t h e r  sys tem s  a p p e a re d  
n o rm a l .
P r o g r e s s : -  A few days  l a t e r  th e  c h i l d  l o s t  w e ig h t  and b o th  
tym pan ic  membranes were fo u n d  t o  be i n j e c t e d  and 
l a c k  l u s t r e .  Loss  o f  w e ig h t  c o n t i n u e d  and t h e r e  
was m i l d  p y r e x i a  -  99° F .  and f r e q u e n t  l o o s e  s t o o l s .  
Weight  t h e n  rem a in e d  s t a t i o n a r y  f o r  a b o u t  a f o r t ­
n i g h t  b u t  t h e  g e n e r a l  o o n d i t i o n  was im pro v e d .  The 
tym pan ic  membranes rem a in e d  s l i g h t l y  i n j e c t e d .  On
5 . 1 1 .3 6  w e ig h t  oegan to  f a l l  a g a i n  and on 7 . 1 1 . 3 6  
r i g h t  m yringotom y was p e r fo rm e d  w i t h  d i s c h a r g e  o f  
t h i n  m u co-pus .  Weight c o n t i n u e d  to  f a l l  and  on
9 . 1 1 .3 6  t e m p e r a t u r e  r o s e  t o  1 0 1 .2 °  F. T here  was no 
d i s c h a r g e  from r i g h t  e a r .  The c h i l d  r a p i d l y  became 
v e r y  t o x i c  and i l l  and u l t i m a t e l y  d i e d  on 1 2 . 1 1 . 3 6 .
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D e s c r i p t i o n  o f  G r a p h : -  At t h e  f i r s t  e s t i m a t i o n  t h e  t o t a l  
w h i t e  c o u n t  was s l i g h t l y  e l e v a t e d  b u t  th e  n e u t r o ­
p h i l i c  r e s p o n s e  was p o o r .  The m u l t i p l e  in d e x ,  
a l t h o u g h  n o t  e x c e s s i v e l y  h ig h ,  was e l e v a t e d .  The 
second  r e a d i n g  snowed a  marked f a l l  i n  t o t a l  w h i t e  
c o u n t ,  b u t  t h e  m u l t i p l e  ind ex  rem a ined  e l e v a t e d ,  
g i v i n g  a more a c c u r a t e  p r o g n o s i s .  The t o t a l  w h i te  
c o u n t  r o s e  b e f o r e  d e a t h  w i t h  a  more s a t i s f a c t o r y  
n e u t r o p h i l i c  r e s p o n s e  and th e  m u l t i p l e  in d ex  r e ­
m ained  s t a t i o n a r y .
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Name; -  G .C .  N o : -  8 .  S e x : -  M a le .  A g e 4 m o n th s .
I .  A d m i t t e d : -  2 0 .9 .3 6  D i s c h a r g e d : -  9 . 1 2 . 3 6 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
w a t e r y ,  f r e q u e n t  m o t i o n s ,  which had commenced th e  
day  b e f o r e .  V om it ing  had o c c u r r e d  o n c e .  Cough 
had o c c u r r e d  f o r  two weeks p r e v i o u s l y .  C h i ld  had 
a p p e a re d  " f e v e r i s h "  f o r  24 h o u r s ,  and had  been  
t w i t c h i n g  on e v e n in g  o f  a d m i s s io n .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was n o t  d e h y d r a t e d  and 
t e n s i o n  o f  f o n t a n e l l e  was n o rm a l .  There  were 
numerous r h o n c h i  and p a t c h e s  o f  h a r s h  b r e a t h  sounds 
t h r o u g h o u t  l u n g s  and few c r e p i t a t i o n s .  O th e r  
e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  was 101° F.
P r o g r e s s : -  Two days l a t e r  t e m p e r a t u r e  had s u b s i d e d ,  s l i g h t  
g a i n  i n  w e ig h t  had o c c u r r e d ,  and e a r s  seemed n o rm a l .
On 8 . 1 0 . 3 6  w e ig h t  was g o in g  up s a t i s f a c t o r i l y  b u t  
t h e r e  was t h e n  d i s c h a r g e  from b o t h  e a r s ,  and on
1 9 .1 0 .3 6  t e m p e r a t u r e  r o s e  t o  103° F.  and t h e  i n f a n t  
l o s t  w e ig h t  s e v e r e l y .  R i g h t  tympanic  membrane was 
p i n k  and t h e r e  was a l a r g e  p e r f o r a t i o n  in  l e f t  
tym pan ic  membrane b u t  n o t  much d i s c h a r g e .  L oss  o f  
w e igh t  c o n t i n u e d  and c h i l d  was v e ry  i l l  and t o x i c .
L e f t  o t o r r h o e a  c o n t i n u e d .  On 2 7 .1 0 .3 6  g e n e r a l  c o n ­
d i t i o n  had improved,  s t o o l s  were more fo rm ed ,  t h e r e  
was no v o m i t i n g  and t e m p e r a t u r e  had s e t t l e d .  L e f t  
e a r  showed a  p e r f o r a t i o n  w i t h  some d i s c h a r g e ,  w h i l e  
r i g h t  tympanic  membrane was p a l e .  On 2 . 1 1 . 3 6  i n f a n t  
was much im p rov ed ,  g a i n  i n  w e ig h t  had  o o c u r r e d  and  l e f t  
e a r  was s t i l l  d i s c h a r g i n g  p r o f u s e l y .  T h is  s i t u a t i o n  
c o n t i n u e d  u n t i l  3 . 1 2 . 3 6 ,  when p r o f u s e  d i s c h a r g e  was 
o b s e r v e d  from r i g h t  e a r .  Meanwhile  l e f t  e a r  had 
c e a s e d  t o  d i s c h a r g e .  The i n f a n t  was u n f o r t u n a t e l y  
t a k e n  home by i t s  p a r e n t s  on t h e i r  own r e s p o n s i b i l i t y  
on 9 . 1 2 . 3 6 .
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D e s c r i p t i o n  o f  G r a p h :-- ^ F i r s t  A d m is s io n ) .
T h is  was a  c a s e  o f  o t i t i s  m e d ia ,  
a s s o c i a t e d  w i t h  b r o n c h i t i s  and i n v e s t i g a t i o n s  were 
n o t  commenced u n t i l  t h e  I n f a n t  was r e a s o n a b l y  c e r t a i n  
to  be f r e e  from r e s p i r a t o r y  symptoms.
The f i r s t  c o u n t  was t a k e n  a t  the  p o i n t  
where t e m p e r a t u r e  r o s e  a g a i n  and  a s e v e r e  w e ig h t  l o s s  
o c c u r r e d .  B o th  e a r s  had been d i s c h a r g i n g  p r i o r  to  
t h i s  and i t  i s  p o s s i b l e  t h a t  th e  a d v e n t  o f  symptoms o f  
t o x i c i t y  c o i n c i d e d  w i t h  i n v o lv e m e n t  o f  t h e  m a s t o i d  
c e l l s .  m u l t i p l e  in d e x  was e l e v a t e d  and r o s e  w i t h  
f u r t h e r  w e ig h t  l o s s  and f e l l  where g a i n  i n  w e ig h t  was 
r e - e s t a b l i s h e d .  i t  d id  n o t  f a l l  c o m p l e t e l y  to  norm al  
and was s t i l l  e l e v a t e d  wnen th e  i n f a n t  was t a k e n  o u t  
o f  h o s p i t a l  oy i t s  p a r e n t s .  T o t a l  w h i t e  c o u n t  was 
somewhat e l e v a t e d ,  b u t  t o t a l  p o ly m o r p h o n u c le a r  coun t  
d i d  n o t  r i s e  u n t i l  much l a t e r .  Acute  i l l n e s s  c o ­
i n c i d e d  w i t h  c e s s a t i o n  o f  o t o r r h o e a  f o r  a few days  
a n d  r e c o v e r y  t o o t  p l a c e  when d r a i n a g e  was r e - e s t a b l i s h e d .
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I I .  Re-Admit t e d : -  2 1 .1 2 . 3 6 .  D i s c h a r g e d : -  1 3 .5 .3 7 .
H i s t o r y : -  The i n f a n t  was r e - a d m i t t e d  w i t n  h i s t o r y  o f
v o m i t in g  f o r  two days  and g r e e n  s t o o l s ,  cough and 
l o s s  o f  w e i g h t .
C o n d i t i o n  on E x a m i n a t i o n : -  C h i l d  was s l i g h t l y  d e h y d r a t e d  
and s u f f e r i n g  from b i l a t e r a l  c h r o n i c  s u p p u r a t i v e  
o t i t i s  m e d ia .  T em p era tu re  was 100° F. and s t o o l s  
were  l o o s e .
P r o g r e s s : -  T em p era tu re  c o n t i n u e d  in  the  v i c i n i t y  o f  9y°  F* 
f o r  f o u r  d a y s ,  d u r i n g  which t h e r e  was p r o f u s e  o t o r r -  
hoea  and l o o s e  s t o o l s .  G e n e r a l  c o n d i t i o n  t h e n  im­
p ro v e d  and g a i n  in  w e ig h t  commenced. T h is  s i t u a t i o n  
c o n t i n u e d  u n t i l  1 2 . 1 . 3 7 ,  when t h e r e  was a  p y r e x i a l  
b o u t  which q u i c k l y  s u b s i d e d .  The c h i l d ' s  g e n e r a l  
c o n d i t i o n  c o n t i n u e d  to  improve t h r o u g h o u t  J a n u a r y ,  
F e b r u a r y  and March,  b u t  o t o r r h o e a  w i t h  m i l d  e l e v a t i o n s  
o f  t e m p e r a t u r e  c o n t i n u e d ,  and on 9 . 4 . 3 7  b i l a t e r a l  
p o s t e r i o r  d r a i n a g e  was p e r f o r m e d .  M e a t a l  d i s c h a r g e  
c e a s e d  soon a f t e r  b u t  d i s c h a r g e  c o n t i n u e d  from 
wounds w h ich  g r a d u a l l y  h e a l e d  w i t h  s l i g h t  m o i s t u r e  
i n  m e a t i .  I n f a n t  was d i s c h a r g e d  w e l l  on 1 3 . 5 . 3 7 .
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D e s c r i p t i o n  o f  G r a p h ; -  [ Second A d m is s io n ) .
The i n f a n t  was m i l d l y  p y r e x i a l  a t  f i r s t  
and the  t o t a l  w h i t e  c o u n t  and t o t a l  p o ly m o rp h o n u c le a r  
c o u n t  b o t h  showed c o n s i d e r a b l e  i n c r e a s e ,  b u t  m u l t i p l e  
in d e x  was n o t  m a r x e d iy  r a i s e d  c o r r e s p o n d i n g  w i t h  t h e  
c h i l d ' s  g e n e r a l  c o n d i t i o n ,  which  was f a i r l y  good .
T o t a l  w h i t e  cou n t  f e l l  t o  w i t h i n  norm al  l i m i t s ,  but  
m u l t i p l e  in d e x  s t a y e d  a t  i t s  o r i g i n a l  l e v e l ,  i n d i c a t ­
in g  th e  p r e s e n c e  o f  i n f e c t i o n .  I t  f e l l  to  norm al  
b u t  soon r o s e  a g a i n .  O p e r a t i o n  was p e r fo rm e d  on
9 . 4 . 3 7  a f t e r  which  i t  f e l l  s l i g h t l y ,  b u t  r o s e  a g a i n .  
S e v e r a l  c o u n t s  t a k e n  a s  an  o u t - p a t i e n t  showed m u l t i p l e  
in d e x  n o rm a l .
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I I I .  Re-Admit t e d : -  1 1 . 6 . 3 7 .  D i s c h a r g e d : -  2 5 . 6 . 3 7 .
The i n f a n t  was r e - a d m i t t e d  w i t h  t e m p e r a t u r e  
o f  99° F .  and p r o f u s e  b i l a t e r a l  o t o r r h o e a .  The 
c o n d i t i o n  g r a d u a l l y  s e t t l e d ,  and t h e  c h i l d  was d i s ­
c h a rg e d  w i t h  b o t h  e a r s  d r y  on 2 5 . 6 . 3 7 .
IV. R e - A d m i t t e d : -  2 2 . 7 . 3 7 .  D i s c h a r g e d : -  2 . 1 2 . 3 7 .
The i n f a n t  was r e - a d m i t t e d  w i t h  h i s t o r y  o f  
l e f t  o t o r r h o e a  f o r  l a s t  t h r e e  weeks .  On e x a m in a t io n  
r i g h t  e a r  a p p e a re d  q u i e s c e n t  but  l e f t  e a r  was d i s c h a r g ­
in g  p r o f u s e l y ,  and on 17 . t i .3 7  l e f t  p o s t e r i o r  d r a i n a g e  
was r e - o p e n e d .  S a t i s f a c t o r y  p r o g r e s s  was made, and 
on 1 1 .9 .3 7  wound was h e a l i n g  w e l l ,  bu t  t h e r e  was s t i l l  
p r o f u s e  m e a t a l  d i s c h a r g e .  On 2 . 1 0 .3 7  b o t h  e a r s  were 
d i s c h a r g i n g  p r o f u s e l y  and t h e r e  was a  s m a l l  a b s c e s s  i n  
r i g h t  m a s t o i d  s c a r .  T h is  was i n c i s e d  and  pus r e l e a s e d .  
On 2 0 . 1 0 . 3 7  r i g h t  p o s t e r i o r  d r a i n  was r e - o p e n e d .  On
2 4 . 1 1 . 3 7  t h e r e  was s t i l l  p r o f u s e  b i l a t e r a l  m e a t a l  d i s ­
c h a rg e  and on 1 6 .1 1 .3 7  t e m p e r a t u r e  r o s e  and a  b r o n c h o ­
pneumonia  p a t c h  was found  i n  the  c h e s t .  T h is  c l e a r e d  
s a t i s f a c t o r i l y .
The q u e s t i o n  o f  r a d i c a l  o p e r a t i o n s  was con­
s i d e r e d ,  b u t  i t  was d e c i d e d  t h a t  th e  c h i l d  was too  
young f o r  t h i s .  I t  was t h e n  d i s c h a r g e d  t o  a t t e n d  th e  
O u t - P a t i e n t  D e p a r tm en t .
D e s c r i p t i o n  o f  Blood I n v e s t i g a t i o n s .
T h i r d  A d m is s io n ; -  The one e s t i m a t i o n  p e r fo rm ed  snowed a 
r a i s e d  t o t a l  w h i t e  c o u n t  and m i l d l y  r a i s e d  m u l t i p l e  
in d e x .
F o u r t h  A d m is s io n : -  T hroughout  t h i s  a d m i s s io n  the  m u l t i p l e  
in d e x  was p e r s i s t e n t l y  r a i s e d ,  I n d i c a t i n g  t h e  p r e s e n c e  
o f  i n f e c t i o n ,  the  m u l t i p l e  i n d e x  f e l l  a f t e r  r e ­
o p en ing  o f  l e f t  p o s t e r i o r  d r a i n a g e  on 1 7 . 8 . 3 7  and r o s e  
s h a r p l y  w i t h  a b s c e s s  f o r m a t io n  i n  r i g h t  m a s to i d  s c a r ,  
f a l l i n g  a g a i n  a f t e r  t h i s  was opened .  I t  r o s e  a g a i n  
and f e l l  w i t h  r e - o p e n i n g  o f  r i g h t  p o s t e r i o r  d r a i n a g e  
t o  a  no rm al  f i g u r e ,  r i s i n g  a g a i n  on 1 8 .1 1 .3 7  w i t h  the  
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N am e:-  M.B. N o : -  9 .  S e x : -  F e m a le .  A g e : -  3 m o n th s .
A d m i t t e d : -  1 8 . 1 0 . 3 6 .  D i s c h a r g e d : -  3 0 .1 1 . 3 6 .
H i s t o r y : -  This  c h i l d  had been i n  h o s p i t a l  i n  A ugus t ,  1936
w i th  b i l a t e r a l  o t o r r h o e a .  On p r e s e n t  o c c a s i o n  t h e r e  
was a  r e c u r r e n c e  o f  l o o s e  g r e e n  s t o o l s  and r e f u s a l  o f  
f e e d s ,  f r e t f u l n e s s  and r e s t l e s s n e s s .  There  was a l s o  
some v o m i t i n g .
C o n d i t i o n  on E x a m in a t io n : -  The c h i l d  looked  i l l  and b o th
tym panic  membranes were v e r y  r e d  and i n j e c t e d .  There  
was some n a s a l  d i s c h a r g e  and s t o o l s  were l o o s e  and 
g r e e n .  T em p era tu re  was 99° F.
P r o g r e s s : -  The g e n e r a l  c o n d i t i o n  improved  f o r  two days and 
t h e n  on 2 1 .1 0 . 3 6  b lood  was p a s s e d  i n  q u a n t i t y  p e r  
r e c tu m ,  and a  tumour was p a l p a b l e  i n  the  abdomen.
A d i a g n o s i s  o f  i n t u s s u s c e p t i o n  was made which  was 
c o n f i rm e d  a t  o p e r a t i o n .  On t h e  day f o l l o w i n g  t h e  
o p e r a t i o n  t h e r e  was s l i g h t  o t o r r h o e a ,  but  on 2 7 .1 0 .3 6  
t h e r e  was no d i s c h a r g e  and the  c h i l d ’ s g e n e r a l  con ­
d i t i o n  was much im proved .  Both  tym pan ic  membranes 
c o n t i n u e d  p i n k  u n t i l  l b . 1 1 . 3 6 ,  a f t e r  which  g e n e r a l  
c o n d i t i o n  improved u n t i l  i t s  d i s c h a r g e  from h o s p i t a l  






D e s c r i p t i o n  o f  G r a p h : -  T h is  c h i l d  s u f f e r e d  from a  m i l d
o t i t i s  m ed ia  and th e  g r a p h  i s  i n t e r e s t i n g  b e ca u se  
i t  w i l l  be s e e n  t h a t  the  m u l t i p l e  i n d e x ,  a l t h o u g h  
s l i g h t l y  r a i s e d ,  was n e v e r  h ig h  and was c o m p l e t e l y  
unchanged  by th e  o c c u r r e n c e  o f  the  i n t u s s u s c e p t i o n  
and o p e r a t i o n .  The g r a p h  shows t h a t  t h e  m u l t i p l e  
in d e x  g i v e s  a  r e s p o n s e  o n l y  i n  p r e s e n c e  o f  i n f e c t i o n  
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Name: -  N.H.  N o : -  1 0 .  S e x : -  M a le .  A g e ; -  4\  m o n th s .
A d m i t t e d 2 1 .1 0 . 3 6 .  D i s c h a r g e d : -  3 0 . 1 1 .3 6 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f
v o m i t i n g ,  which  commenced f o u r  days  p r i o r  t o  a d ­
m i s s i o n ,  and d i a r r h o e a  o f  two d a y s ’ d u r a t i o n .  
S t o o l s  were l o o s e ,  f r e q u e n t  and g r e e n .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was v e r y  t o x i c  b u t  n o t  
m a rk e d ly  d e h y d r a t e d  and i t s  f o n t a n e l l e  had normal  
t e n s i o n ,  and th e  tympanic  membranes l a c k e d  l u s t r e .  
The t e m p e r a t u r e  was 101° F .  and o t h e r  e x a m in a t io n  
was n e g a t i v e .
P r o g r e s s : -  On the  f o l l o w i n g  day the  r i g h t  tympanic  membrane 
was i n j e c t e d  and b e g in n in g  to  b u lg e  and th e  l e f t  
tympanic  membrane was l u s t r e l e s s .  The i n f a n t  was 
v e ry  t o x i c  and i l l .  On 2 5 . 1 0 . 3 6  b i l a t e r a l  m y r in g ­
otomy was p e r fo rm ed  and p r o f u s e  d i s c h a r g e  o f  pus  
o c c u r r e d  from ootii  e a r s .  On 2 7 . 1 0 . 3 6  i t s  g e n e r a l  
c o n d i t i o n  had improved and i t  had g a i n e d  some w e i g h t .  
The t e m p e r a t u r e  s t i l l  r e m a in e d  i n  the  v i c i n i t y  o f  
101° F.  O t o r r h o e a  c o n t i n u e d  u n t i l  1 7 . 1 1 . 3 6 ,  d u r i n g  
which t im e  s low  g a i n  i n  w e i g h t  took  p l a c e  and th e  
i n f a n t  became a p y r e x i a l .  There  was no f u r t h e r  
o t o r r h o e a  a f t e r  1 8 . 1 1 .3 6  and the  c h i l d ' s  g e n e r a l  
c o n d i t i o n  g r a d u a l l y  improved u n t i l  i t s  d i s c h a r g e  
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n B.qnr io t lon  o f  G r a p h c- T h is  i 3 a  t y p i c a l  ^ c o T e r y  g rapC .  
The m u l t i p l e  in d e x  was e l e v a t e d  a t  th e  i i r s t  
e s t i m a t i o n  and g r a d u a l l y  s u b s i d e d  a s  th e  i l l n e s s  
s u b s i d e d .  There  i s  d i v e r g e n c e  o f  w e ig h t  and 
m u l t i p l e  i n d e x  c u rv e s  i n d i c a t i n g  a good p ^ | n o s i s . 
The t o t a l  w h i t e  c o u n t  was n e v e r  e l a V a *e * 
n o rm al  l i m i t s  and  t h e r e f o r e  was n o t  so 
an  in d ex  o f  the  c h i l d ’ s c o n d i t i o n  a s  th e  m u l t i p l e
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Name : -  B 
A d m i t to d :
His t o r y : -  
Condi t l  on 
P r o g r e s s :
•B. N o : -  1 1 .  S e x : -  F e m a le .  A g e : -  3 m o n t h s .
1 2 . 1 0 . 3 6 .  D i s c h a r g e d : -  1 7 . 1 2 .3 6 .
T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  
o c c a s i o n a l  v o m i t in g  a f t e r  f e e d s .  There  was no 
h i s t o r y  o f  d i a r r h o e a  o r  v o m i t i n g .
on E x a m i n a t i o n : -  This  i n f a n t  lo o k ed  f a i r l y  w e l l .  
I t s  f o n t a n e i l e  was s l i g h t l y  d e p r e s s e d ,  o t h e r w i s e  i t  
seemed norm al  and t e m p e r a t u r e  was not  e l e v a t e d .
A few days a f t e r  a d m is s io n  b o th  tym pan ic  membranes 
were  seen  to  be r e d d e n ed  and g a i n  in  w e ig h t  was n o t  
s a t i s f a c t o r y .  On 3 0 . 1 0 . 3 6  th e  r i g h t  tympanic  
membrane was r e d d e n e d  and on 2 . 1 1 . 3 6  the  r i g h t  e a r  
was d i s c h a r g i n g  p r o f u s e l y  and c o n t i n u e d  to  do so 
u n t i l  th e  1 1 . 1 1 . 3 6 .  Gain  i n  w e ig h t  d u r i n g  t h i s  
t ime was u n s a t i s f a c t o r y .  T h e r e a f t e r  d i s c h a r g e  oeased  
and  the  i n f a n t  began to  p u t  on w e i g h t .  This  g e n e r a l  
improvement  o o n t in u e d  u n t i l  d i s c h a r g e  on 1 7 . 1 2 . 3 6 .
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D e s c r i p t i o n  o f  G r a p h ; -  The m u l t i p l e  in d e x  was e l e v a t e d  t o  
b e g in  w i t h  and f e l l  a f t e r  d i s c h a r g e  commenced from 
the  r i g h t  e a r .  About th e  same t ime t h a t  m u l t i p l e  
in d ex  g a i n e d  a n  a lm o s t  no rm al  f i g u r e  ( 1 3 . 1 1 . 3 6 )  th e  
i n f a n t  commenced i t s  f i n a l  g a i n  i n  w e i g h t .  The 
t o t a l  w h i t e  c o u n t  was n e v e r  o u t w i t h  no rm al  f i g u r e s  
and  n e u t r o p h i l i c  r e s p o n s e  was n e v e r  m arked.  The 
m u l t i p l e  i n d e x  i n  t h i s  c a se  was a  more a c c u r a t e  g u i d e  
t o  th e  i n f a n t ’ s c o n d i t i o n  t h a n  e i t h e r  t h e  t o t a l  w h i t e  
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N am e:-  R .H .  N o : -  1 2 .  S e x : -  M a le .  A g e : -  3 m o n th s .
I .  A d m i t t e d : -  2 7 .1 0 . 3 6 .  D i s c h a r g e d : -  6 . 1 2 . 3 6 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  v o m i t i n g
s i n c e  b i r t h  and d i a r r h o e a  f o r  two weeks .  Loss o f  
w e ig h t  had o c c u r r e d  d u r in g  th e  l a s t  week and t h e  l e f t  
e a r  had been  d i s c h a r g i n g  f o r  two weeks.
C o n d i t i o n  on E x a m i n a t i o n : -  T h is  i n f a n t  was i n  f a i r  g e n e r a l  
c o n d i t i o n ,  w i th  no t o x i c i t y  o r  d e h y d r a t i o n .  There 
was c o n s i d e r a b l e  p u r u l e n t  d i s c h a r g e  from th e  l e f t  
e a r  and tympanic  membrane was o b s c u r e d  by d e b r i s .  
O th e r  e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  was 
n o t  e l e v a t e d .
P r o g r e s s : -  On th e  day f o l l o w i n g  a d m is s io n  the  l e f t  tympanic
membrane was r e d  and b u lg in g  w i t h  d i s c h a r g e  p u l s a t i n g  
t h r o u g h .  O th e r  e x a m in a t io n  was n e g a t i v e .  This  
s i t u a t i o n  c o n t i n u e d  more o r  l e s s  u n a l t e r e d  f o r  some 
t ime and g a i n  i n  w e ig h t  was u n s a t i s f a c t o r y .  Slow 
w e igh t  g a i n  began a b o u t  1 2 . 1 1 .3 6  and th e  r i g h t  e a r  
commenced t o  d i s c h a r g e  a l s o .  On 2 1 .1 1 . 3 6  b o th  e a r s  
were d r y  and b o th  tym pan ic  membranes were  r e d d e n ed  
and b u lg in g  s l i g h t l y .  On 2 5 . 1 1 . 3 6  l e f t  myringotomy 
was p e r f o r m e d  w i t h  r e l e a s e  o f  some t h i c k  p u s .  P r o f u s e  
d i s c h a r g e  th en  c o n t i n u e d  u n t i l  i n f a n t ' s  d i s m i s s a l  
from h o s p i t a l .  T h is  s i t u a t i o n  c o n t i n u e d  u n t i l  6 . 1 2 . 3 6 ,  
when th e  i n f a n t  was removed f rcm  h o s p i t a l  on the  
p a r e n t s ’ own r e s p o n s i b i l i t y .
I I .  Re-Admit t e d : -  1 9 . 5 . 3 7 .  D i s c h a r g e d : -  2 1 . 8 . 3 7 .
H i s t o r y : -  C h i ld  had been  i n  h o s p i t a l  s e v e r a l  t im e s  s i n c e
d i s c h a r g e  qnd th e  e a r s  u l t i m a t e l y  became d r y .  On 
t h i s  o c c a s i o n  th e  r i g h t  e a r  had re-commenced on day  
b e f o r e  a d m i s s io n .  I t  had been t a k i n g  i t s  f e e d s  w e l l  
w i t h  no v o m i t in g  and i t s  m o t i o n s  had been  n o rm a l .
1 0 0
C o n d i t i o n  on E x a m i n a t i o n : -  The r i g h t  e a r  was d i s c h a r g i n g  
p r o f u s e ,  t h i c k  p u s .  The l e f t  tym pan ic  membrane 
showed no a b n o r m a l i t y .  There  were a  few m o i s t  
so u n d s  a t  b o t h  b a s e s ,  b u t  o t h e r  e x a m in a t io n  was 
n e g a t i v e  and t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  On 2 3 .b . 3 7  b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y  
b u t  c h i l d ’ s g e n e r a l  c o n d i t i o n  was good and g a i n  i n  
w e ig h t  was s a t i s f a c t o r y .  This  s t a t e  o f  a f f a i r s  c o n ­
t i n u e d  and u l t i m a t e l y  i t  was d e c id e d  to  o p e r a t e  and 
on 9 . 7 . 3 7  b i l a t e r a l  p o s t e r i o r  d r a i n a g e  was p e r f o r m e d .  
Three  weeks a f t e r  o p e r a t i o n  the  r i g h t  e a r  was s a t i s ­
f a c t o r y  b u t  th e  l e f t  was s t i l l  d i s c h a r g i n g .  By the  
end o f  the  f o u r t h  week a f t e r  o p e r a t i o n  th e  wounds 
were h e a l e d  w e l l  b u t  t h e r e  was s t i l l  s l i g h t  m e a t a l  
d i s c h a r g e .  U l t i m a t e l y  the  i n f a n t  was a g a i n  ta k e n  
o u t  o f  h o s p i t a l  on th e  p a r e n t s ’ own r e s p o n s i b i l i t y  




D e s c r i p t i o n  o f  G r a p h : -  ( F i r s t  a d m i s s i o n ) .
I n  t h i s  c a se  where t h e  i n f a n t ’ s g e n e r a l  
c o n d i t i o n  was a lw ays  good and  d i s c h a r g e  from i t s  e a r  
a d e q u a te  and m a i n t a i n e d  s o ,  the  m u l t i p l e  in d e x ,  
a l t h o u g h  r a i s e d ,  was n e v e r  a l a r m i n g l y  h i g h .  I t  was 
a c t u a l l y  r i s i n g  when the  c h i l d  was t a k e n  from h o s ­
p i t a l .  The t o t a l  w h i t e  c o u n t  and t o t a l  po lymorpho­
n u c l e a r  c o un t  were n e v e r  o u t w i t h  n o rm a l  l i m i t s .
D e s c r i p t i o n  o f  G r a p h : -  (Second A d m is s io n ) .
  —“  Two days b e f o r e  o p e r a t i o n  m u l t i p l e  in d ex
was h i g h  and f e l l  f o l l o w i n g  th e  o p e r a t i o n .  There  was 
a good r e s p o n s e  w i t h  a h i g h  t o t a l  w h i t e  cou n t  and 
t o t a l  p o ly m o rp h o n u c le a r  c o u n t  on day f o l l o w i n g  o p e r a t i o n .  
M u l t i p l e  in d e x  r o s e  a g a i n  f o r  no a p p a r e n t  r e a s o n  d u r i n g  
wh ich  t im e  g a i n  i n  w e ig h t  was u n s a t i s f a c t o r y .  I t  began
t o  f a l l  when g a i n  i n  w e ig h t  was re-commenced.  There  was
a se con d  peak i n  t o t a l  w h i t e  c o u n t  and t o t a l  po lym orpho­
n u c l e a r  c o u n t  f o r  no a p p a r e n t  r e a s o n  b u t  no c o r r e s p o n d i n g  
r i s e  i n  th e  m u l t i p l e  i n d e x .  When th e  i n f a n t  was t a x e n  
from h o s p i t a l  m u l t i p l e  in d ex  had f a l l e n  bu t  had n o t  y e t  
r e a c h e d  a  norm al  f i g u r e .
During  second  a d m is s io n  haem oglob in  was c o n s i s t e n t l y  low and 
on 2 0 .7 . 3 7  n u c l e a t e d  r e d  c e l l s  were o b s e rv e d  i n  the  f i l m .
Red c o u n t s  were a s  f o l lo w s
2 6 . 7 . 3 7 . R .B . Cs • - 4 ,1 5 0 ,0 0 0 Many n u c l e a t e d  r e d  c e l l s .
Hb. - 36%
C . I . - .4
4 . 6 . 3 7 . R .B .Cs . mm 4 ,8 9 0 ,0 0 0 No n u c l e a t e d  r e d  c e l l s .
Hb. - 30%
C . I . - .3
1 1 . 6 . 3 7 . R .B .Cs . 4 ,6 4 0 ,0 0 0 No n u c l e a t e d  r e d  c e l l s .
Hb. - 50%
C . I . - .5
l b . t t . 37 R .B .Cs . mm 3 ,8 9 0 ,0 0 0 No n u c l e a t e d  r e d  c e l l s .
Hb. - 40%
C . I . - .5
The e x h i b i t i o n  o f  i r o n  had n o t  l e d  t o  marked improvement  when 
the  i n f a n t  was t a k e n  from h o s p i t a l .
■— 
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N a m e : -  A .C.  N o : -  1 3 .  S e x : -  M a le .  A g e : -  9 w eeks .
A d m i t t e d : -  5 . 1 1 . 3 6 .  D i e d : -  1 . 1 2 . 3 6 .
H i a t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  r i g h t
o t o r r h o e a  one week p r e v i o u s l y  and l e f t  o t o r r h o e a  
s i n c e  day  b e f o r e .  S t o o l s  were l o o s e  and o f f e n s i v e  
one week,  g a i n  i n  w e ig h t  u n s a t i s f a c t o r y  and th e  
i n f a n t  was n o t  t a k i n g  i t s  f e e d s  w e l l .
C o n d i t i o n  on E x a m i n a t i o n : -  S m a l l ,  t h i n  baby.  The c h i l d  was 
n o t  d e h y d r a t e d  and i t s  f o n t a n e l l e  had norm al  t e n s i o n .  
T here  was p u r u l e n t  d i s c h a r g e  from b o t h  e a r s .  o t h e r  
e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  n o t  e l e v a t e d .
P r o g r e s s : -  For  th e  n e x t  f o r t n i g h t  s low g a i n  i n  w e ig h t  o c c u r r e d  
and oo tn  e a r s  c o n t i n u e d  to  d i s c h a r g e  p r o f u s e l y .  On
1 9 . 1 1 . 3 6  t h e r e  was a  r i s e  o f  t e m p e r a t u r e  t o  9 9 . 9 °  F. 
accom panied  by marked l o s s  o f  w e ig h t  and t h e  d i s c h a r g e  
from th e  e a r s  had c e a s e d .  B i l a t e r a l  myringotomy was 
p e r fo rm e d  and t h i c k  pus  l i b e r a t e d  from the  l e f t  e a r .
F iv e  days l a t e r  d i s c h a r g e  had a g a i n  c e a s e d  and w e ig h t  
was s t a t i o n a r y .  B i l a t e r a l  m yringotom y was p e r fo rm ed  
and a g a i n  pus  was o b t a i n e d  from the  l e f t  e a r .  There 
was m i ld  p y r e x i a  -  9 s . 2° -  99°  F.  On th e  f o l l o w i n g  
day  r i g h t  m yringotom y was p e r f o r m e d  and s l i g h t  amount 
of  pus o b t a i n e d .  The i n f a n t ' s  c o n d i t i o n  rem a in e d  
u n s a t i s f a c t o r y  and on 2 7 .1 1 . 3 6  b i l a t e r a l  p o s t e r i o r  
d r a i n a g e  was p e r fo rm e d  and p u s  found  I n  b o t h  m a s to i d  







D e s c r i p t i o n  o f  G r a p h : -  A f t e r  a d m is s io n  t o t a l  w h i t e  c o u n t  was
--------------  r a i s e d  w i t h  p o o r  n e u t r o p h i l i c  r e s p o n s e  and the  m u l t i p l e
in d e x  was r a i s e d .  A l l  t h r e e  had f a l l e n  a t  the  second  
e s t i m a t i o n  and the  i n f a n t  had g a i n e d  i n  w e ig h t  s l i g h t l y .  
At th e  t h i r d  e s t i m a t i o n  t h e  m u l t i p l e  i n d e x  had r i s e n  
c o n s i d e r a b l y  w h i l e  t h e  t o t a l  w h i t e  c o u n t  had f a l l e n ,  
t h u s  g i v i n g  an  e a r l i e r  and  more a c c u r a t e  p r o g n o s i s .  
A f t e r  t h e  m y r in g o to m ie s  and th e  e a r s  were d i s c h a r g i n g  
a g a i n  th e  m u l t i p l e  in d e x  f e l l  somewhat. The l a s t  
t e r m i n a l  f a l l  o f  m u l t i p l e  in d e x  i s  p r o b a b l y  due to  
marrow f a i l u r e .  The w e ig h t  cu rv e  and m u l t i p l e  in d e x  
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Name : -  B .N . No : -  1 4 .  S e z : -  M a le .  Age 4 ^  m o n th s .
A d m i t t e d : -  6 . 1 1 . 3 6 .  D i s c h a r g e d 1 . 1 . 3 7 ,
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i th  a h i s t o r y  o f
s c r e a m in g  and p u t t i n g  i t s  hand t o  i t s  r i g h t  e a r ,  
v o m i t i n g ,  n o t  g a i n i n g  w e ig h t  s a t i s f a c t o r i l y ,  l o o s e  
s t o o l s  and r e s t l e s s n e s s .
C o n d i t i o n  on E x a m in a t io n : -  L e f t  and r i g h t  tym pan ic  membranes 
were f u l l  and r e d  p o s t e r i o r l y .  O th e r  e x a m in a t io n  
was n e g a t i v e  and the  t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  A few days l a t e r  c h i l d  was g a i n i n g  w e ig h t  and i t s  
t e m p e r a t u r e  was s t i l l  n o r m a l .  The l e f t  tympanic  
memorane was r e d  and b u l g i n g  and t h e r e  was p r o f u s e  
d i s c h a r g e .  The r i g h t  tympanic  membrane was r e d .  On
2 0 . 1 1 . 3 6  w e igh t  l o s s  began  and on 2 4 . 1 1 .3 6  t e m p e r a t u r e  
r o s e  t o  9 9 . 8 °  F. and the  c h i l d  lo o k e d  i l l  and t o x i c  
and the  s t o o l s  were  l o o s e .  The l e f t  tym pan ic  mem­
b r a n e  was r e d d e n e d  p o s t e r i o r l y  w i t h  s l i g h t  b u l g i n g .  
Myringotomy was p e r f o r m e d  bu t  no pus  o b t a i n e d .  On
2 9 . 1 1 . 3 6  t h e r e  was s l i g h t  d i s c h a r g e  from t h e  l e f t  e a r  
and  p y r e x i a  was s t i l l  p r e s e n t .  On 3 0 . 1 1 .3 6  l e f t  
m yringotom y was r e p e a t e d  and a  s n a i l  q u a n t i t y  o f  t h i c k  
pus o b t a i n e d .  On 3 . 1 2 . 3 6  t e m p e r a t u r e  was 1 0 0 .8 °  F.  
and th e  l e f t  e a r  was d i s c h a r g i n g  and meanwhile  w e ig h t  
had been  u n s a t i s f a c t o r y .  By 1 1 .1 2 .3 6  g e n e r a l  c o n ­
d i t i o n  was much b e t t e r ,  th e  tym pan ic  membranes were 
j u s t  s l i g h t l y  p i n k  and t h e r e  was no d i s c h a r g e .
The c h i l d ’ s c o n d i t i o n  t h e n  g r a d u a l l y  improved u n t i l  
i t  was d i s c h a r g e d  frcm h o s p i t a l  on 1 . 1 .  37 .
109
D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d e x  was r a i s e d  t o  b e g in  
w i t h  and r o s e  s t i l l  f u r t h e r  when o t o r r h o e a  c e a s e d .
T h is  r i s e  c o i n c i d e d  w i t h  a  marked w e i g h t  l o s s  when th e  
c h i l d  was v e r y  i l l .  A f t e r  d r a i n a g e  had  been  r e - e s t a b ­
l i s h e d  th e  m u l t i p l e  i n d e x  f e l l  and  a t  t h a t  p o i n t  w e ig h t  
commenced to  go u p .  The w e i g h t  c u rv e s  and m u l t i p l e  
in d ex  cu rve  co nv erge  d u r i n g  t h e  i l l  p e r i o d  and d i v e r g e  
a s  th e  c h i l d  r e c o v e r e d .  The t o t a l  w h i t e  c o u n t  was 
n e v e r  o u t w i t h  norm al  f i g u r e s ,  i . e .  the  m u l t i p l e  in d e x  
was a much more a c c u r a t e  g u id e  a s  t o  t h e  i n f a n t ’ s 
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Name: -  M.R. N o : -  15 .  S e x : -  M a le .  A g e : -  5 m o n t h s .
A d m i t t e d : -  1 1 . 1 1 . 3 6 .  D i s c h a r g e d : -  2 1 .1 2 .3 6 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f  hav ing
had e n t e r i t i s  s i x  weeks ago .  D i a r r h o e a  re-commenced 
t h r e e  days b e f o r e  a d m is s io n  -  w i t h  f r e q u e n t  w a t e r y  
m o t io n s  o f  norm al  c o l o u r  b u t  no v o m i t i n g .
C o n d i t i o n  on E x a m i n a t i o n : -  The i n f a n t  lo o k ed  w e l l  and was 
n e i t h e r  t o x i c  n o r  d e h y d r a t e d .  B o th  tym pan ic  mem­
b r a n e s  were d u l l  r e d  and o t h e r  e x a m in a t io n  was 
n e g a t i v e .  The t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  U n t i l  2 2 .1 1 .3 6  i n f a n t  g a in e d  w e ig h t  and i t s
s t o o l s  im proved .  The e a r s  s u b s i d e d  and th e  tympanic  
membranes were d u l l  and l u s t r e l e s s .  Then some l o s s  
o r  w e igh t  o c c u r r e d  and t h e r e a f t e r  g a i n  i n  w e ig h t  was 
s l o w e r .  On 3 0 .1 1 .3 6  th e  r i g h t  tym pan ic  membrane 
was d u l l  r e d  w i t h  s l i g h t  b u l g i n g ,  and on 2 . 1 2 . 3 6  
b i l a t e r a l  m yringotomy was p e r fo rm e d  and s e r o u s  f l u i d  
o b t a i n e d  from bo th  e a r s .  On 5 . 1 2 . 3 6  th e  r i g h t  e a r  
was d i s c h a r g i n g  p r o f u s e l y  b u t  t h e r e  was no d i s c h a r g e  
from th e  l e f t ,  and on 7 . 1 2 . 3 6  th e  l e f t  tym pan ic  
membrane was r e d  and b u l g i n g .  By 1 5 .1 2 . 3 6  t h e  i n f a n t  
was a g a i n  g a i n i n g  w e ig h t  and i t s  e a r s  had  s u b s i d e d ,  
t h e r e  b e in g  no o t o r r h o e a .  The i n f a n t  was d i s c h a r g e d  










D e s c r i p t i o n  o f  G r a p h : -  I n  t h i s  c a s e  t h e r e  was n e v e r  a n y
mariced d i s t u r b a n c e .  The m u l t i p l e  in d e x  r o s e  v e r y  
s l i g h t l y  and re m a in e d  e l e v a t e d  d u r in g  th e  p e r i o d  
o f  u n s a t i s f a c t o r y  g a i n  and f e l l  a g a i n  a f t e r  d r a i n a g e  
was e s t a b l i s h e d .  The t o t a l  w h i t e  c o u n t  and t o t a l  
p o ly m o rp h o n u c le a r  c o u n t  were n e v e r  e l e v a t e d ,  b u t  th e  
























































































v* v» ol Vo
"
>r ro 0 pj!o V) r - ►9
■» (> y Oo
V> y y Vj
vy Vl VI Vl>4
<0 •o & 4
'<9 Vl
S - NO ro Vo
'VI r l v>
r t r< ro *
<1
r - 0 sC or t v» ro r4
y m.
r* ro <1 &
0 y
O ' CO r - O -



















Name: -  M.H. N o : -  1 6 .  S e x : -  F e m a le .  A g e ; -  5 m o n th s .
A d m i t t e d : -  1 3 .1 1 . 3 6 .  D i e d : -  1 8 .1 1 . 3 6 .
H i s t o r y : -  This  o h l l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
r e f u s i n g  f e e d s  f o r  s i x  d a y s ,  l o o s e ,  g r e e n  s t o o l s  
f o r  sev en  days and l o s s  o f  w e i g h t .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was s l i g h t l y  d e -  
h y d r a t e d ,  c o l o u r  f a i r .  The r i g h t  tympanic  
membrane was v e r y  r e d  and b l e d  e a s i l y .  Temper­
a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  a  few days l a t e r  the  c h i l d  was v e r y  f r e t f u l  
and i l l .  The r i g h t  tympanic  membrane was s t i l l  
r e d  but  n o t  o u l g i n g .  I t  to o k  i t s  f e e d s  s a t i s ­
f a c t o r i l y .  On 1 7 . l l . 3 o  the  i n f a n t  was t o x i c  
b u t  n o t  g r e a t l y  d e h y d r a t e d ,  p y r e x i a l ,  and the  
s t o o l s  were  l o o s e  and o f f e n s i v e .  Both  tympanic  
membranes l a c k e d  l u s t r e  and th e  l e f t  tympanic  
membrane was now s l i g h t l y  i n j e c t e d .  B i l a t e r a l  
p o s t e r i o r  d r a i n a g e  was p e r fo im e d  and the  bone 
o f  b o th  m a s t o l d s  was s o f t  and n e c r o t i c .  There 
was some m uco-pus .  Death  o o c u r r e d  on th e  f o l l o w ­
in g  day.
D e s c r i p t i o n  o f  B lood  I n v e s t i g a t i o n s ; -  B e f o re  o p e r a t i o n  the  
t o t a l  w h i t e  co u n t  was h i g h  w i t h  c o n s i d e r a b l e  n e u t r o ­
p h i l i c  r e s p o n s e  and th e  m u l t i p l e  in d e x  was e l e v a t e d .  
F o l lo w in g  o p e r a t i o n  th e  t o t a l  w h i t e  c o u n t  f e l l  and 
th e  m u l t i p l e  i n d e x  r o s e  s l i g h t l y  -  more a c c u r a t e  
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N am e:-  R .P .  N o : -  1 7 .  S e x : -  M a l e .  A g e : -  7 m o n th s .
A d m i t t e d : -  2 0 . 1 1 . 3 6 .  D i s c h a r g e d : -  1 . 1 . 3 7 ,
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f
v o m i t in g  o f  f o u r  d a y s ’ d u r a t i o n ,  s t o o l s  were l o o s e  
and f o u l - s m e l l i n g .
C o n d i t i o n  on E x a m in a t io n : -  The i n f a n t  was f r e t f u l ,  v o m i t in g  
and s t o o l s  were  ±uose ana  f r e q u e n t .  The r i g h t  
tympanic  membrane was r e d  and b u l g i n g ,  w h i l e  th e  
l e f t  tympanic  membrane was l u s t r e l e s s  and n o t  so 
i n j e c t e d .  O th e r  e x a m in a t io n  was n e g a t i v e  and 
t e m p e r a t u r e  was 9 9 . bo f .
P r o g r e s s : -  T em pera tu re  s u b s i d e d  on 2 2 .1 1 .3 6  and r i g h t
tympanic  membrane was s t i l l  i n j e c t e d  b u t  t h e r e  
was no b u l g i n g .  S t o o l s  were s t i l l  l o o s e .  On
2 . 1 2 . 3 6  the  c h i l d  had  g a i n e d  w e ig h t  and i t s  g e n e r a l  
c o n d i t i o n  was good.  The r i g h t  tym pan ic  membrane 
was a g a i n  v e r y  r e d  and b u l g i n g .  R ig h t  m y r in g ­
otomy was p e r fo rm e d  and a  s m a l l  amount o f  pus  
r e l e a s e d .  On 6 . 1 2 . 3 6  l e f t  m yringo tom y was p e r ­
formed and t h i n  pus  o b t a i n e d ,  and  by 1 0 . 1 2 . 3 6  the  
c h i l d  was g a i n i n g  w e i g h t .  Both  tym pan ic  membranes 
were s l i g h t l y  p i n k  and the  s t o o l s  were  l o o s e .  
C o n d i t i o n  improved  t h e r e a f t e r  and  t h e  i n f a n t  
was d i s c h a r g e d  from h o s p i t a l  on 1 . 1 . 3 7 .
117
D e s c r i p t i o n  o f  G r a p h ; -  The m u l t i p l e  i n d e x  was r a i s e d  to
b e g in  w i t h  w h i l e  th e  t o t a l  w h i t e  c o u n t  was n o t  above 
n o rm a l .  I t  f e l l  s l i g h t l y  and t h e n  r o s e  b e f o r e  
the  m y r in g o to m ie s ,  a f t e r  w h ich  i t  g r a d u a l l y  s u b ­
s i d e d  to  n o r m a l .  The r i s e  c o i n c i d e d  w i t h  a  l o s s  
o f  w e ig h t .  Here t h e  m u l t i p l e  in d e x  and  w e ig h t  
c u rv e s  g r a d u a l l y  d i v e r g e ,  i n d i c a t i n g  a  good 
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Name: -  R 
A d m i t t e d :
H i s t o r y : -  
C o n d i t io n
P r o g r e s s :
.B. N o : -  18.  S e x : -  M ale .  A g e : -  4 m onths .
l b . 1 1 .3 6 .  D i s c h a r g e d : -  3 1 . 1 2 .3 6 .
Th is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  
c o n v u l s i o n s  day  b e fo r e  a d m i s s io n ,  but  c h i l d  had 
seemed w e l l  s i n c e .
on E x a m i n a t i o n ; -  C h i ld  l o o k e d  w e l l ,  a n t e r i o r  
f o n t a n e l l e  was s l i g h t l y  d e p r e s s e d ,  bo th  tympanic  
membranes were i n j e c t e d  b u t  o t h e r  e x a m in a t io n  was 
n e g a t i v e .  T em pera tu re  was n o t  e l e v a t e d .
C h i ld  c o n t i n u e d  w e l l  a l t h o u g h  w e ig h t  rem ained  
s t a t i o n a r y ,  and on 2 0 .1 1 .3 6  th e  r i g h t  tympanic  
membrane was v e r y  i n j e c t e d  w h i l e  the  l e f t  tympanic  
membrane l a c k e d  l u s t r e ,  and on th e  f o l l o w i n g  day 
t e m p e r a t u r e  r o s e  to  9 9 .4 °  F .  C o n d i t i o n  s u b s i d e d  
however , and on 1 0 .1 2 .3 6  th e  c h i l d  was g a i n i n g  
w e i g h t ,  s t o o l s  were no rm al  and b o t h  tympanic  mem­
b r a n e s  were p a l e  and l a c k e d  l u s t r e .  I n f a n t  was 





D e s c r i p t i o n  o f  G r a p h : -  There  was n e v e r  a n y  marked haema- 
t o l o g i c a l  d i s t u r b a n c e  i n  t h i s  m i l d  c a s e .  The 
m u l t i p l e  in d ex  was m i l d l y  e l e v a t e a  Dut g r a d u a l l y  
s e t t l e d  to uormai  w i t h  tne  i n r a n t ’ s g a i n  i n  w e ig h t  
and improved g e n e r a l  c o n d i t i o n .  The t o t a l  w h i te  
c o u n t  was n e v e r  o u t w i t h  norm al  f i g u r e s  b u t  the  
m u l t i p l e  in d e x  d i d  r e f l e c t  th e  m i ld  p a t h o l o g i c a l  
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Name: -  B.B.  No_i- 1 9 .  S e x : -  M a le .  A g e : -  8 m onths .  
A d m i t t e d : -  2 1 .1 1 . 3 6 .  D i s c h a r g e d : -  ( P . O . R . ) 8 . 1 . 3 7 .
H i s t o r y : -  T h i s  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  a  " c o ld "
f o u r  days p r e v i o u s l y .  He was drowsy and would n o t  
t a k e  h i s  f e e d s .  V om it ing  o c c u r r e d  b u t  no d i a r r h o e a .  
T em pera tu re  was 103° F.
C o n d i t i o n  on E x a m i n a t i o n : -  He was a  l a r g e ,  w e l l - n o u r i s h e d  boy. 
T h r o a t  was s l i g h t l y  i n j e c t e d  and t h e r e  were a few 
m o i s t  sounds a t  bo th  b a s e s .  The tympanic  membranes 
seemed n o rm a l .
P r o g r e s s : -  On the  f o l l o w i n g  day t h e r e  was some n a s a l  d i s c h a r g e ,  
b u t  o t h e r w i s e  h i s  c o n d i t i o n  was un ch an ged .  On the
2 2 .1 1 .3 6  the  l e f t  tympanic  membrane was r e d  and b u l g ­
in g  and the  r i g h t  tym pan ic  membrane was i n j e c t e d ,  and 
on 2 o . l l . 3 6  b i l a t e r a l  m yringotomy was p e r fo rm ed  and pus 
r e l e a s e d  from b o th  e a r s .  On 3 0 .1 1 .3 6  w e ig h t  l o s s  began 
and the  l e f t  e a r  was d i s c h a r g i n g  p r o f u s e l y  and the  r i g h t  
tympanic  membrane was r e d  and s l i g h t l y  s w o l l e n .  On
5 . 1 2 . 3 6  c o n s i d e r a b l e  w e ig h t  had been l o s t  and the  c h i l d  
lo o k ed  t o x i c  and r e s t l e s s .  B i l a t e r a l  myringotomy was 
a g a i n  p e r fo rm e d ,  d r a i n a g e  b e in g  u n s a t i s f a c t o r y  from t h e  
l e f t  e a r  and  pus r e l e a s e d .  On 8 . 1 2 . 3 6  f u r t h e r  l o s s  o f  
w e ig h t  o c c u r r e d  and t e m p e r a t u r e  r o s e  t o  103° F. On
9 . 1 2 . 3 6  l e f t  m yr ingotom y waund was r e - o p e n e d  and pus  o b ­
t a i n e d  and r i g h t  m yringotom y r e p e a t e d ,  b u t  no pus  was 
f o u n d .  On 1 0 . 1 2 . 3 6  t e m p e r a t u r e  was n o rm a l  b u t  s t o o l s  
were  l o o s e ,  th e  o h i l d  was v e r y  t o x i o  and f u r t h e r  w e ig h t  
l o s s  o c c u r r e d .  T here  was s l i g h t  d i s c h a r g e  from the  
r i g h t  e a r .  U n t i l  1 4 .1 2 . 3 6  t h e  c h i l d  r em ained  v e r y  i l l  
and l e f t  m yringotom y was r e p e a t e d ,  b u t  no p u s  o b t a i n e d .  
On 2 1 . 1 2 . 3 6  t h e  c h i l d  was g a i n i n g  w e ig h t  s t e a d i l y ,  
t a k i n g  f e e d s  w e l l  and i t s  tym pan ic  membranes were o n l y  
s l i g h t l y  i n j e c t e d .  This  s a t i s f a c t o r y  s t a t e  o f  a f f a i r s  
o o n t in u e d  u n t i l  8 . 1 . 3 7  when the  p a r e n t s  to o k  the  c h i l d  
home on t h e i r  own r e s p o n s i b i l i t y  a l t h o u g h  i t  was n o t  




D e s c r i p t i o n  o f  G r a p h : -  T h is  g r a p h  shows s l i g h t  r i s e  o f  
m u l t i p l e  in d ex  a t  second  e s t i m a t i o n .  Then i t  
r i s e s  v e r y  r a p i d l y  w i t h  th e  c o r r e s p o n d i n g  marked 
l o s s  o f  w e i g h t .  At t h i s  p o i n t  th e  w e ig h t  and 
m u l t i p l e  in d ex  c u rv e s  co nv erge  -  i n d i c a t i n g  bad 
p r o g n o s i s .  Only a f t e r  th e  t h i r d  myringotomy 
when i n f e c t i o n  was overcome, d o es  the  m u l t i p l e  
in d e x  c u rv e  f a l l .  S i m u l t a n e o u s l y  w i t h  i t s  f a l l  
th e  w e ig h t  curve  commences to  r i s e  -  g i v i n g  d i ­
v e rg e n c e  o f  tn e  two c u r v e s  -  i n d i c a t i n g  a  good 
p r o g n o s i s .  The m u l t i p l e  in d ex  was n o t  norm al  
when t h e  c h i l d  was t a k e n  o u t  by i t s  p a r e n t s .  The 
m u l t i p l e  in d e x  t h r o u g h o u t  gave a  much more a c c u r a t e  
e s t i m a t i o n  o f  t h e  c h i l d ’ s c o n d i t i o n  t h a n  the  t o t a l  
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Name: -  S 
A d m i t t e d ;
H i s t o r y ; -
C o n d i t io n  
P r o g r e s s ; •
D. N o : -  2U. S e x : -  F e m a le .  A g e : -  6 - 2  m o n t h s .
2 3 . 1 1 . 3 6 .  D i s c h a r g e d : -  3 1 . 1 2 .3 6 .
T h is  o h l l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  " p a i n  
i n  t h e  s tomach" r o r  two weeks ,  and l o o s e ,  g r e e n  s t o o l s .  
There  was no v o m i t in g  and i t  to o k  i t s  f e e d s  w e l l ,  b u t  
had l o s t  w e ig h t .
on E x a m i n a t i o n : -  T h is  was a  f a i r l y  we11- n o u r i s h e d  
c h i l d ,  w i th  no o b v io u s  p h y s i c a l  s i g n s .  The t e m p e r ­
a t u r e  was y y .b °  F.
The f o l lo w in g  day  i t s  t h r o a t  was n o te d  t o  be r e d  
and the  tympanic  membranes p a l e ,  o t h e r w i s e  th e  c h i l d  
seemed w e l l ,  but  i t s  s t o o l s  were l o o s e .  On 2 7 .1 1 .3 6  
the  r i g h t  tym pan ic  membrane was o b s e r v e d  t o  be d u l l  
r e d  w i t h  s l i g h t  p o s t e r i o r  b u l g in g ,  w h i l e  the  l e f t  
tym pan ic  membrane was s t i l l  p a l e .  K ig h t  myringotomy 
was p e r fo rm ed  and some, t h i n  s e r o u s  f l u i d  r e l e a s e d .
On 1 .1 2 . 3 6  t e m p e r a t u r e  r o s e  to  1 0 1 .8 °  F.  and  meanwhile  
c o n s i d e r a b l e  w e ig h t  had been  l o s t  and the  s t o o l s  were 
l o o s e  and f r e q u e n t .  The i n f a n t  was t o x i c  and  b o th  
tympanic  membranes were v e r y  i n j e c t e d  w i t h  b u lg in g  o f  
t h e  l e f t  tympanic  membrane.  B i l a t e r a l  myringotomy 
was p e r fo rm e d  and c o p io u s  d i s c h a r g e  o f  pus o b t a i n e d  
from th e  r i g h t  s i d e ,  but  b lo o d  o n l y  from the  l e f t .
L e f t  m yringotom y was r e p e a t e d  on 6 . 1 2 . 3 6  and pus r e ­
l e a s e d .  U n t i l  1 0 . 1 2 .3 6  l o s s  of  w e i g h t  and c o p iou s  
o t o r r h o e a  c o n t i n u e d  and t h e n  a l t h o u g h  s t i l l  h a v in g  
t e m p e r a t u r e s  o f  1 0 1 .2 °  -  1 0 1 .8 °  t h e  c h i l d  began t o
g a i n  w e i g h t .  O t o r r h o e a  o e ase d  on 1 2 . 1 2 . 3 6 .  There 
was a r i s e  o f  t e m p e r a t u r e  t o  102° F on 1 8 . 1 2 . 3 6 ,  which  
s u b s i d e d  when th e  r i g h t  e a r  d i s c h a r g e d  a g a i n  f o r  two 
d a y s .  O t o r r h o e a  t h e n  c e a s e d  and d i d  n o t  r e c u r .  The 
c h i l d  was d i s c h a r g e d  from h o s p i t a l  on 3 1 .1 2 .3 6  g a i n ­




D e s c r i p t i o n  o f  G r a p h : -  T h i s  g r a p h  i s  i n t e r e s t i n g  a s  i t  shows 
how m i s l e a d i n g  the  t o t a l  w h i t e  coun t  can b e .  The 
m u l t i p l e  i n d e x  was h i g h  to  b e g in  w i t h  and f e l l  
a b r u p t l y  a l t h o u g h  th e  i n f a n t  was a l s o  l o s i n g  w e ig h t .  
A t  t h i s  t ime the  t o t a l  w h i t e  c o u n t  r o s e  v e r y  h i g h  
and t h e r e  was a  marked n e u t r o p h i l i c  r e s p o n s e ,  which,  
no d o u b t ,  a s s i s t e d  t n e  i n f a n t  to  overcome i t s  i n ­
f e c t i o n ,  b u t  was q u i t e  m i s l e a d i n g  from the  p o i n t  o f  
view o f  p r o g n o s i s .  The m u l t i p l e  in d e x  was a t  the  
same t ime low, g i v i n g  a n  a c c u r a t e  p r o g n o s i s  a s  v e r y  
s h o r t l y  th e  i n f a n t  began to  r e g a i n  w e i g h t ,  p r o d u c in g  
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Name: -  j  
A d m i t t e d ;
H i s t o r y : -
C o n d i t io n
P r o g r e s s :
D. N o : -  2 1 .  S e x : -  Male. A g e : -  4 m o n t h s .
b . 1 2 .3 6 .  D i s c h a r g e d 2 0 . 1 . 3 7 .
This  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f  
v o m i t i n g  e v e r y  f e e d  f o r  s i x  days p r i o r  t o  a d ­
m i s s i o n ,  l o s s  o f  w e igh t  and r i g h t  o t o r r h o e a  o f  
t h r e e  d a y s ’ d u r a t i o n .
on E x a m i n a t i o n : -  This  was a  s m a l l  c h i l d  w i th  
s l i g h t  cough, r i g h t  tympanic  membrane was v e r y  i n ­
j e c t e d  and t h e r e  was p r o f u s e  r i g h t  o t o r r h o e a .  L e f t  
tympanic  membrane was n o i m a l .  S t o o l s  were n o rm a l ,  
no v o m i t in g  had o c c u r r e d ,  w e ig h t  was s t a t i o n a r y .  
T em pera tu re  was a s  h i g h  a s  1 0 0 .6 °  F. b u t  w i t h  
e x c e p t i o n  o f  a  s m a l l  u m b i l i c a l  n e r n i a  o t h e r  exam in­
a t i o n  was n e g a t i v e .
T em p era tu re  c o n t i n u e d  w i th  e l e v a t i o n s  to  9 9 . 6 °  F.  
and r i g h t  o t o r r h o e a  p e r s i s t e d .  On 2 0 . 1 2 . 3 6  the  l e f t  
e a r ,  tympanic  membrane o f  which  had n o t  h i t h e r t o  
seemed p a t h o l o g i c a l ,  oommenoed to  d i s c h a r g e .  On
2 2 . 1 2 . 3 6  c o n d i t i o n  was improved and b o t h  e a r s  were 
d i s c h a r g i n g  p r o f u s e l y  and by 3 0 . 1 2 . 3 6  t h e  c h i l d  was 
a p y r e x i a l  and b o t h  tympanic  membranes had  s u b s i d e d ,  
r i g h t  p a l e  and l e f t  s l i g h t l y  p i n k ,  b u t  no d i s o h a r g e  
was p r e s e n t .  Improvement c o n t i n u e d  u n t i l  3 1 .1 .3 7  
when t h e  c h i l d  was d i s c h a r g e d  home.
D e s c r i p t i o n  o f  G r a p h : -  M u l t i p l e  in d e x  was High t o  b e g in  w i t h  
and t h e n  r e l l .  A se co n d  f a l l  i n  m u l t i p l e  in d e x  t h e n  
o c c u r r e d  when the  l e f t  e a r  began  to  d i s c h a r g e .  The 
m u l t i p l e  i n d e x  cu rv e  t h e n  g r a d u a l l y  f e l l  t o  normal  
and t h e  w e ig h t  cu rve  g r a d u a l l y  r o s e ,  i n d i c a t i n g  a 
good p r o g n o s i s .  The t o t a l  w h i t e  coun t  was more 
m a r k e d ly  e l e v a t e d .  The m u l t i p l e  in d e x  was a v e r y  
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Name: -  G .B.  N o : -  2 2 .  S e x : -  M a le .  A g e : -  4 m o n th s .
A d m i t t e d : -  6 . 1 . 3 7 .  D i s c h a r g e d : -  1 . 2 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
s c r e a m in g ,  sw e a t in g  and b r e a t h l e s s n e s s  o f  t h r e e  
d a y s '  d u r a t i o n .  Vom it ing  and d i a r r h o e a  had  a l s o  
o c c u r r e d ,  but  i t  had seemed to  t a k e  i t s  f e e d s  w e l l .
C o n d i t i o n  on E x a m i n a t i o n : -  This  was a sm a l l  c h i l d .  R ig h t  
tympanic  membrane showed a p e r f o r a t i o n  w i th  some 
d i s c h a r g e ,  l e f t  tympanic  membrane was n o rm a l .
S t o o l s  were s l i g h t l y  l o o s e  and v o m i t i n g  o c c u r r e d .  
T em pera tu re  was 99° F .  b u t  o t h e r  e x a m in a t io n  was 
n e g a t i v e .
P r o g r e s s : -  On 9 . 1 . 3 7  t e m p e r a t u r e  had s u b s i d e d  and the  c h i l d
lo o k ed  w e l l .  There  was c o p io u s  n a s a l  d i s c h a r g e ,  th e  
r i g h t  ty m p a n ic  membrane was a c u t e l y  in f la m e d  and t h e r e  
was p r o f u s e  d i s c h a r g e .  The l e f t  tym pan ic  membrane 
was p a l e r  and t h e r e  was s l i g h t  d i s o h a r g e .  On 1 2 .1 .3 7  
t h e r e  was p r o f u s e  d i s c h a r g e  from b o t h  e a r s  but  th e  
i n f a n t  was g a i n i n g  w e i g h t .  D i s c h a r g e  c e a s e d  on
2 0 .1 . 3 7  and t h e  c h i l d  c o n t i n u e d  t o  g a i n  w e ig h t  u n t i l  
i t s  d i s c h a r g e  from h o s p i t a l  on 1 . 2 . 3 7 .
nOt-TiPwl W OCMT
D e s c r i p t i o n  o f  G r a p h : -  I n  t h i s  c a s e  where d r a i n a g e  was 
s a t i s f a c t o r y  from th e  b e g in n i n g  d i s t u r b a n c e  of  
b loo d  p i c t u r e  was n o t  marked and m u l t i p l e  in d ex  
s u b s i d e d  t o  a lm o s t  a norm al  r i g u r e  w n l i e  w e igh t  
cu rve  r o s e .  The t-ota-L w h i te  cuuu t  was n e v e r  
o u i w i t n  no rm al  x i m l t s  and  m u l t i p l e  in d ex  
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Name: -  M.M. N o : -  2 3 .  S e x : -  M a le .  A g e : -  6-g- m o n t l i s .
A d m i t t e d : -  5 . 1 . 3 7 .  D i s c h a r g e d : -  2 3 .1 .3 7 ,
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f
l o o k in g  f l u s h e d  th e  day  b e fo r e  a d m i s s io n .  I t  
had seemed to  have  a  "heav y  c o l d " .  Vom iting  and 
r o l l i n g  o f  head had o c c u r r e d .  S t o o l s  were n o rm a l .
C o n d i t i o n  on E x a m i n a t i o n : -  This  was a f r e t f u l  c h i l d .  Both 
tympanic  membranes were r e d  b u t  o t h e r  e x a m in a t io n  
was n e g a t i v e .  T em pera tu re  was 1 0 1 .2 °  F.
P r o g r e s s : -  On 9 . 1 . 3 7  t e m p e r a t u r e  had s u b s i d e d  b u t  th e
c h i l d  was s t i l l  v e r y  f r e t f u l  and b o th  tympanic  
membranes were r e d  and b u l g i n g  s l i g h t l y ,  and on
1 0 . 1 .3 7  t h e r e  was s l i g h t  d i s c h a r g e  from the  l e f t  
e a r  which c o n t i n u e d  u n t i l  1 2 . 1 . 3 7 .  T h e r e a f t e r  
c o n d i t i o n  o f  e a r s  g r a d u a l l y  im proved .  Weight  was 
more o r  l e s s  s t a t i o n a r y  t h r o u g h o u t  i l l n e s s  and 
s t o o l s  were n o rm a l .  I t  was d i s c h a r g e d  w e l l  on 
2 3 . 1 . 3 7 .
D e s c r i p t i o n  o f  Blood I n v e s t i g a t i o n s : -  T h is  was a  v e r y  m i l d  
' c a se  and m u l t i p l e  index  was n e v e r  r a i s e d  o u t w i t h
norm al  l i m i t s .  The t o t a l  w h i t e  co u n t  was a l s o  
w i t h i n  n o rm a l  l i m i t s .  U n f o r t u n a t e l y  i n v e s t i g a t i o n s  
were commenced a f t e r  d i s c h a r g e  had commenced, and 
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Name: -  J .M .  N o : -  2 4 .  S e x : -  F e m a le .  A g e : -  5 m onths .
I .  A d m i t t e d : -  1 1 . 2 . 3 7 .  P i s  c h a r g e d : -  2 7 . 4 . 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
r i g h t  d i s c h a r g i n g  e a r  f o r  a  f o r t n i g h t .
C o n d i t i o n  on E x a m i n a t i o n : -  This  was a h e a l t h y  l o o k i n g  c h i l d .
the  r i g h t  p in n a  was d i s p l a c e d  fo rw a rd s  and t h e r e  was 
s l i g h t  s w e l l i n g  and r e d n e s s  o v e r  the  m a s to id  p r o c e s s  
and p r o f u s e  d i s c h a r g e  from t h e  m e a tu s .  The l e f t  
tympanic  membrane seemed n o r m a l .  O th e r  e x a m in a t io n  
was n e g a t i v e  and t e m p e r a t u r e  was y y .8 °  F.
P r o g r e s s : -  The n e x t  day r i g h t  p o s t e r i o r  d r a i n a g e  was p e r ­
formed and p u s  found  i n  t h e  s o f t  t i s s u e s .  The m a s to i d  
bone was v e r y  s o f t  and n e c r o t i c  and th e  c o n d i t i o n  was 
c o n s i d e r e d  p r o b a b l y  t u b e r c u l o u s  i n  o r i g i n .  The 
Mantoux R e a c t i o n  1 / 1 ,0 0 0  was p o s i t i v e .  Tem pera tu re  
s u b s id e d  from yy° F . , where  i t  had  rem a in e d  s i n c e  
a d m i s s io n ,  to  no rm a l  on 1 6 . 2 . 3 7 .  On 2 1 .2 .3 7  g e n e r a l  
c o n d i t i o n  was e x c e l l e n t ,  s t o o l s  were  n o rm a l  and  th e  
c h i l d  was a p y r e x i a l  b u t  n o t  g a i n i n g  w e ig h t  s a t i s f a c t ­
o r i l y .  The u p p e r  p a r t  o f  t h e  wound was d i s c h a r g i n g  
p u s .  Then on 2 7 .2 . 3 7  s t o o l s  became l o o s e  and f r e q u e n t .  
Tem p era tu re  r o s e  to  101° F. and 6 o z s .  i n  w e ig h t  were 
l o s t .  The wound was d i s c h a r g i n g  c o p i o u s l y  b u t  t h e r e  
was no m e a t a l  d i s c h a r g e  and the  l e f t  tym pa n ic  membrane 
was n o rm a l .  By 4 . 3 . 3 7  t e m p e r a t u r e  had s e t t l e d  and 
w e igh t  went  up  a g a i n ,  s t o o l s  were  s t i l l  l o o s e ,  but  
g e n e r a l  c o n d i t i o n  was e x c e l l e n t .  A no th e r  p y r e x i a l  
b o u t ,  w i t h  l o s s  o f  w e i g h t ,  o c c u r r e d  on 1 3 .3 .3 7  and 
l a s t e d  f o r  s e v e r a l  d a y s .  On 1 8 .3 . 3 7  the  l e f t  tympanic  
membrane lo o k e d  v e r y  r e d  and b u l g in g  and myringotomy 
was p e r fo rm e d  but  no pus o b t a i n e d ,  and on 1 9 .3 .3 7  l e f t  
o t o r r h o e a  began and c o n t i n u e d  u n t i l  1 6 . 4 . 3 7 .  T h e r e ­
a f t e r  o o n d l t i o n  g r a d u a l l y  improved b u t  d i s c h a r g e  p e r ­
s i s t e d  f rom  r i g n t  wound and i t  was s t i l l  d i s c h a r g i n g  
on 2 7 . 4 .3 7  when the  i n f a n t  was d i s c h a r g e d  from h o s p i t a l .  
X - r a y  o f  c h e s t  d id  n o t  show a n y  e v id e n c e  o f  t u b e r c u l o s i s ,  
but  t h e r e  was 1 3 th  r i b  on r i g h t  s i d e  and s p i n a  b i f i d a .
137
I I .  Re-Admit  t e d : -  l b . 6 .3 7 D i s c h a r g e d : -  7 . 7 . 3 7
R e - a d m i t t e d  w i t h  h i s t o r y  o f  v o m i t in g  and f o u l  
d i s c h a r g e  from r i g h t  m a s to i d  wound and e a r ,  o t h e r w i s e  
g e n e r a l  c o n d i t i o n  was e x c e l l e n t .  T em pera tu re  was 
99° F.  on a d m is s io n  and n o rm a l  the  n e x t . d a y ,  and th en  
rem ained  s o .  There  was a l s o  a  g r a d u a l  g a i n  i n
w e i g h t .  B oth  wound and e a r  were s t i l l  d i s c h a r g i n g  
when i n f a n t  was d i s m i s s e d .
X - ra y  o f  c h e s t : -  showed m o t t l i n g  -  r a t h e r  s u s p i c i o u s .
R e -a d m i t t e d  w i t h  h i s t o r y  o f  ru b b in g  the o t h e r  e a r  
( l e f t ) ,  and a p p e a ra n c e  o f  h a v in g  p a i n  but  no d i s c h a r g e  
from l e f t  e a r  o c c u r r e d .  The r i g h t  e a r  was in  the  
same c o n d i t i o n  a s  when d i s c h a r g e d  on l a s t  o c c a s i o n .  
There  was s l i g h t  p e r i p h e r a l  i n j e c t i o n  of  th e  l e f t  
tympanic  membrane. O th e r  e x a m in a t io n  was n e g a t i v e .
The i n f a n t  was d i s c h a r g e d  I .S .Q , .  on 2 0 . 7 . 3 7 .
G a s t r i c  l a v a g e  was pe r fo rm ed  and a  specimen s e n t  f o r  
g u i n e a  p i g  i n o c u l a t i o n  w i t h  n e g a t i v e  r e s u l t .  Washings 
from th e  r i g h t  e a r  were  i n o c u l a t e d  on L o w e n s t e in ’ s 
medium a l s o  w i t h  n e g a t i v e  r e s u l t .
R e - a d m i t t e d  -  h a v in g  had  o p e r a t i o n  on r i g h t  
m a s to i d  s i x  m onths  p r e v i o u s l y .  The r i g h t  e a r  was 
s t i l l  d i s c h a r g i n g .  On 1 7 . 9 . 3 7  r i g h t  c o n v e r s i o n  to  
r a d i c a l  o p e r a t i o n  was p e r f o r m e d .  Mantoux 1 / 1 ,0 0 0  
was p e r fo rm ed  a g a i n  a n d  was s t r o n g l y  p o s i t i v e .  Con­
d i t i o n  improved and she was d i s c h a r g e d  w e l l  on 3 0 .1 0 .3 7  
-  c a v i t y  and e a r  c l e a n  and d ry .
I I I .  R e - A d m i t t e d : -  1 3 .7 .3 7 D i s c h a r g e d : -  2 0 .7 .3 7
IV. R e - A d m i t t e d : -  1 6 .9 .3 7 D i s c h a r g e d : -  3 0 .1 0 .3 7
D e s c r i p t i o n  o f  G ra p h : -  ( F i r s t  A d m i s s i o n ) .
To b e g in  w i t h  the  m u l t i p l e  in d e x  was 
n o t  m a r k e d ly  e l e v a t e d  and f e l l  a f t e r  t h e  o p e r a t i o n .
I t  t h e n  r o s e ,  t h i s  r i s e  p r e c e d i n g  th e  r i s e  o f  t e m p e r ­
a t u r e ,  e t c .  on 2 7 . 2 . 3 7 .  There  was a l s o  a n o t h e r  r i s e  
w i t h  th e  second  p y r e x i a l  b o u t  on 1 4 . 3 . 3 7  and th e n  i t  
f e l l  when l e f t  o t o r r h o e a  began .  The t h i r d  peak  on
1 . 4 . 3 7  was n o t  s a t i s f a c t o r i l y  e x p l a i n e d  e x c e p t  t h a t  
t h e  c o n d i t i o n  o f  t h e  r i g h t  e a r  was h i g h l y  u n s a t i s f a c t o r y  
and the  l e f t  e a r  was s t i l l  d i s c h a r g i n g .  The m u l t i p l e  
i n d e x  g r a p h  f o l l o w s  t h e  w e ig h t  g r a p h ,  r i s i n g  when 
v /e ig h t  f a l l s  and v i c e  v d r s a .  T o t a l  w h i t e  c o u n t  r o s e  
t o  20 ,000  p e r  one c u .  mm. s h o r t l y  a f t e r  o p e r a t i o n ,  b u t  
was n e v e r  s u b s e q u e n t l y  o u t w i t h  n o rm a l  l i m i t s .  Through­
o u t  the  m u l t i p l e  in d ex  r e f l e c t e d  th e  c l i n i c a l  c o n a l x io n  
mure a c c u r a t e l y  than  e i t n e r  t o t a l  w n l t e  c o u n t  u r  t o t a l  
p o ly m o rp i io n u c lea r  c o u n t .
1 39
Blood I n v e s t i g a t i o n s
Second A d m is s io n . Showed t o t a l  w h i t e  c o u n t s  w i t h i n  
n o rm al  l i m i t s ,  but  m u l t i p l e  i n d i c e s  were s t i l l  
r a i s e d ,  i n d i c a t i n g  p r e s e n c e  o f  i n f e c t i o n .
T h i r d  A d m is s io n . Showed c o n d i t i o n  unchanged  w i t h  
p e r s i s t e n t l y  r a i s e d  m u l t i p l e  i n d i c e s .
F o u r t h  A d m is s io n . Dur ing  which r a d i c a l  o p e r a t i o n  was 
p e r fo rm ed .  T o t a l  w h i t e  coun t  was r a i s e d  p o s t -  
o p e r a t i v e l y  w h i l e  the  m u l t i p l e  in d e x  f e l l  f o l lo w in g  
o p e r a t i o n .  T h is  f a i l  i n  m u l t i p l e  in d ex  c o n t in u e d  
u n t i l  a n o rm a l  f i g u r e  was r e a c h e d ,  i n d i c a t i n g  t h a t  
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Name: -  T . T .  N o : -  2 b .  3 e x : -  M a le .  A g e b m o n th s ,
A d m i t t e d : -  1 6 . 1 . 3 7 .  D i s c h a r g e d : -  £ 6 . 4 . 3 7 .
H i s t o r y ; -  This  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f  v o m i t ­
i n g .  S t o o l s  had  been  l o o s e  and g r e e n  f o r  one week 
and the  i n f a n t  had been c ry in g  f r e q u e n t l y .
C o n d i t i o n  on E x a m i n a t i o n : -  W e l l - n o u r i s h e d  c h i l d  b u t  v e r y
f r e t f u l .  S t o o l s  were l o o s e  and g r e e n .  L e f t  
tym pan ic  membrane l a c k e d  normal  l u s t r e  but  o t h e r  
e x a m in a t io n  was n e g a t i v e .  T em pera tu re  was n o t  
e l e v a t e d .
P r o g r e s s : -  C o n d i t i o n  rem a in e d  unchanged  and on 1 . 2 .3 7  s t o o l s
were  s t i l l  l o o s e  and l e f t  tympanic  membrane was s l i g h t l y  
i n j e c t e d .  The c h i l d  d id  n o t  g a i n  w e ig h t  s a t i s f a c t o r i l y  
and had o c c a s i o n a l  r i s e s  o f  t e m p e r a t u r e  up to  100° F.
On 2 3 . 2 . 3 7  t h e  r i g h t  tympanic  membrane was r e d  and 
b u l g i n g ,  and r i g h t  m yringotomy was p e r fo rm e d  w i t h  r e l e a s e  
o f  p u s ,  o u t  d i s c h a r g e  d id  n o t  c o n t i n u e .  The i n f a n t ,  
however ,  oegan to  g a i n  w e ig h t  and i t s  s t o o l s  were some­
what  im proved .  On 4 . 3 . 3 7  the  r i g h t  tym pan ic  membrane 
was v e r y  i n j e c t e d  b u t  t h e r e  was no b u l g in g  and no d i s ­
c h a r g e .  On 2 2 . 2 . 3 7  s l i g h t  w e ig h t  l o s s  o c c u r r e d  and 
t e m p e r a t u r e  r o s e  t o  9 9 . 6 °  F.  Both  tympanic  membranes 
were a c u t e l y  i n j e c t e d .  C o n d i t i o n  s u b s i d e d  and g e n e r a l  
c o n d i t i o n  g r a d u a l l y  improved a g a i n ,  b u t  g a i n  i n  w e ig h t  
was u n s a t i s f a c t o r y  and s t o o l s  were much im proved .  On
1 3 . 3 .3 7  t h i s  u n s a t i s f a c t o r y  s t a t e  was s t i l l  p r e s e n t  and 
th e  r i g h t  tym pan ic  membrane was i n j e c t e d  w i t h  s l i g h t  
p o s t e r i o r  b u l g e .  R ig h t  m yr ingo tom y was r e p e a t e d  w i t h  
r e l e a s e  o f  a  s m a l l  amount o f  p u s ,  but  d i s c h a r g e  d i d  n o t  
c o n t i n u e  and on 1 8 .3 .3 7  the  i a f t  tympanio  membrane was 
a l s o  r e d  and u n h e a l t h y .  On 2 1 . 3 .3 7  s t o o l s  were l o o s e  
and b o th  tym pan ic  membranes were  in f la m e d  b u t  no b u l g in g  
was p r e s e n t .  This  s i t u a t i o n  c o n t i n u e d  u n t i l  1 0 .4 .3 7  
when g a i n  i n  w e ig h t  commenced and the  e a r s  had  s u b s i d e d .  
The i n f a n t  t h e n  p r o g r e s s e d  s a t i s f a c t o r i l y  u n t i l  i t s  
d i s c h a r g e  on 2 6 . 4 . 3 7 .
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D e s c r i p t i o n  o f  G r a p h : -  I n v e s t i g a t i o n s  on t h i s  c a se  were
nommenfiRd a f t e r  th e  i n f a n t  had been i n  h o s p i t a l  f o r  
some weetcs. The m u l t i p l e  in d ex  was r a i s e d  t h r o u g h ­
o u t  th e  e n t i r e  p e r i o d  o f  u n s a t i s f a c t o r y  w e ig h t  g a i n .  
D i s c h a r g e  was n e v e r  v e r y  s a t i s f a c t o r y  b u t  m u l t i p l e  
in d e x  d i d  commence to  f a l l  a f t e r  t h e  second  r i g h t  
m yringotom y and o n l y  f e l l  t o  no rm al  when the  c h i l d  
commenced i t s  f i n a l  g a i n  i n  w e i g h t .  T o t a l  w h i te  
coun t  was n e v e r  o u t w i t h  normal  l i m i t s  so  t h a t  
m u l t i p l e  in d ex  gave a more a c c u r a t e  i n d i c a t i o n  o f  the  
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Name: -  L . B . N o : -  2 6 .  S e x : -  M a le .  A g e : -  4 m o n th s .
A d m it ted :
H i s t o r y : -
C o n d i t io n
P r o g r e s s ;
8 . 2 . 3 7 .  D i s c h a r g e d : -  6 . 5 . 3 7 .
This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  
'’b r o n c h i t i s " .  Loss o f  w e ig h t  had o c c u r r e d  but  
s t o o l s  were n o t  l o o s e .
on E x a m i n a t i o n : -  C r e p i t a t i o n s  were a u d i b l e  i n  
t h e  c h e s t  but  o t h e r  e x a m in a t io n  was n e g a t i v e .  
T em pera tu re  was 99? F.
un the  day  f o l l o w in g  a d m is s io n  t e m p e r a t u r e  r o s e  
t o  103 .2°  F. but  th e  s i g n s  i n  th e  c n e s t  were n o t  a t  
a l l  d e f i n i t e ,  and two days l a t e r  t e m p e r a t u r e  was down 
and t h e  i n f a n t  seemed w e l l .  h e i g h t  g a i n  was u n s a t i s ­
f a c t o r y  and o c c a s i o n a l  e l e v a t i o n s  o f  t e m p e r a t u r e  from 
99° -  9 9 .8 °  F. o c c u r r e d .  On 2 2 . 2 . 3 7  t e m p e r a tu re  
r o s e  t o  1 0 1 .2 °  F. and r i g h t  tym pan ic  membrane was found 
to  be p i n k .  C o n d i t i o n  rem a in e d  u n s a t i s f a c t o r y  u n t i l
2 0 .2 .3 7  when l e f t  tym pan ic  membrane was v e r y  r e d .  
Myringotomy was p e r fo rm e d  o u t  no pus o b t a i n e d .  A 
s i m i l a r  c o n d i t i o n  and s i m i l a r  r e s u l t s  o c c u r r e d  on the  
r i g h t  s i d e .  on 1 .3 . 3 7  r i g h t  o t o r r h o e a  commenced and 
on 3 . 3 . 3 7  b o th  e a r s  were d i s c h a r g i n g .  From t h i s  p o i n t  
s a t i s f a c t o r y  g a i n  in  w e ig h t  commenced. The l e f t  e a r  
s e t t l e d  g r a d u a l l y  b u t  th e  r i g h t  c o n t i n u e d  to  d i s c h a r g e  b u t  
much l e s s  p r o f u s e l y .  The e a r s  c e a se d  to  d i s c h a r g e  and 
c o n d i t i o n  g r a d u a l l y  im proved .  The c h i l d  was d i s ­
m is s e d  w e l l  on 6 . 0 . 3 7 .
Desc r i p t i o n  o f  G r a p h ; -  M u l t i p l e  in d ex  c u rv e  f a l l s  a f t e r  
' m yr ingotom y,  and from t h a t  p o i n t  g a i n  i n  w e ig h t
commences w i t h  d i v e r g e n c e  o f  m u l t i p l e  in d ex  and 
w e ig h t  c u r v e s .  The t o t a l  w h i t e  c o u n t  was o n l y  
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m a m e W. K.  N o : -  2 7 .  S e x :  -  m a l e . A g e : -  7 m o n th s .
A d m i t t e d : -  2 4 . 2 . 3 7 .  D i s c h a r g e d : -  11 .  o . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  r i g h t
o t o r r h o e a  o f  one w eek is  d u r a t i o n  and f a i l u r e  t o  t a k e  
foo d  f o r  one  day .  There  was no h i s t o r y  o f  d i a r r h o e a  
o r  v o m i t i n g .
C o n d i t i o n  on E x a m i n a t i o n : -  This  c h i l d ’ s g e n e r a l  c o n d i t i o n  was 
good,  s t o o l s  were  n o rm a l  and i t  was t a k i n g  i t s  f e e d s  
w e l l .  The r i g h t  tym pan ic  membrane was r e d  and u n ­
h e a l t h y  and t h e r e  was p r o f u s e  d i s c h a r g e ;  th e  l e f t  
tympanic  membrane was no rm a l .  O th e r  e x a m in a t io n  was 
n e g a t i v e  and t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  On b . 3 . 3 7  th e  r i g h t  e a r  was unchanged  but the  l e f t  
tympanic  membrane was v e r y  r e d  and b u lg in g  p o s t e r o -  
s u p e r i o r l y  and on 7 . 3 . 3 7  l e f t  myringotomy was pe r fo rm ed  
b u t  no pus o b t a i n e d .  On 9 . 3 . 3 7  b o t h  e a r s  were d i s ­
c h a r g i n g .  T h is  d i s c h a r g e  c o n t i n u e d  u n t i l  2 3 .3 .3 7  
when the  l e f t  e a r  c e a s e d  to  d i s c h a r g e  and the  r i g h t  
e a r  c o n t i n u e d  u n t i l  1 8 . 4 . 3 7 .  The i n f a n t  g a in e d  s lo w ly  
d u r i n g  t h i s  t ime and was d i s c h a r g e d  from h o s p i t a l  w e l l  
on 1 1 . 5 . 3 7 .  The i n f a n t  was a p y r e x i a l  t h r o u g h o u t .
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D e s c r i p t i o n  o f  G r a p h ; -  The m u l t i p l e  in d ex  was h ig n  to  b e g in  
w i t h  and f e l l  a f t e r  the  l e f t  m yringotom y.  I t  r o s e  
a g a i n  w h i le  b o th  e a r s  were d i s c h a r g i n g  and t h e n  
g r a d u a l l y  f e l l  to  n o rm a l .  The low f i g u r e  on 6 .4 . 3 7  
c o i n c i d e s  w i t h  commencement o f  f i n a l  g a i n  i n  w e i g h t .  
The t o t a l  w h i t e  co u n t  was n e v e r  o u t w i t h  n o rm a l  l i m i t s  
so t h a t  t h e  m u l t i p l e  in d e x  gave  a  more a c c u r a t e  
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Name: -  C .E .  N o : -  28 .  S e x : -  F e m a le .  A g e : -  4 m o n th s .
A d m i t t e d : -  1 . 3 . 3 7 .  D i s c h a r g e d : -  6 . 5 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f
s c r e a m in g  a t t a c k s  o f  f i v e  d a y s ’ d u r a t i o n  and i t  
had been o b s e r v e d  to  p u t  i t s  hand to i t s  l e f t  e a r ,  
which had been d i s c h a r g i n g .  There  was no h i s t o r y  
o f  d i a r r h o e a  and v o m i t i n g .
C o n d i t i o n  on E x a m in a t io n : -  This  was a  plump, h e a l t h y - l o o k i n g  
c h i l d ,  t a k i n g  i t s  f e e d s  w e l l  w i t h o u t  v o m i t i n g ,  and 
s t o o l s  were n o r m a l .  The l e f t  tympanic membrane was 
u n h e a l t h y  and t h e r e  was p r o f u s e  d i s c h a r g e  w h i le  th e  
r i g h t  tympanic  membrane was s l i g h t l y  i n j e c t e d .  O th e r  
e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  was n o t  
e l e v a t e d .
P r o g r e s s : -  On 5 . 3 . 3 7  g e n e r a l  c o n d i t i o n  was v e r y  good b u t  
w e ig h t  was s t a t i o n a r y .  The l e f t  tympanic  membrane 
was p a l e  and t h e r e  was s t i l l  some d i s c h a r g e ;  th e  
r i g h t  tumpanic  membrane was s t i l l  s l i g h t l y  I n j e c t e d .  
D i s c h a r g e  c e a se d  on 1 5 . 3 .3 7  and on 1 9 . 3 . 3 7  t e m p e r a t u r e  
r o s e  to  9 9 . 4 °  F. and  the  i n f a n t  l o s t  w e i g h t .  On
2 3 . 3 .3 7  th e  c h i l d  was im prov ing  a g a i n  and g a i n e d  
w e i g h t ,  and on 6 . 4 , 3 7  th e  l e f t  e a r  was d i s c h a r g i n g  
a g a i n .  On 1 2 .4 . 3 7  the  l e f t  tympanic  membrane was r e d  
w i t h o u t  d i s c h a r g e  and th e  r i g h t  e a r  was d i s c h a r g i n g ,  and 
on 1 3 . 4 .3 7  b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y .
Weight a t  t h i s  t ime was s t a t i o n a r y .  B i l a t e r a l  o t o r r -  
hoea  p e r s i s t e d  u n t i l  d i s c h a r g e  from h o s p i t a l  on 6 . 5 . 3 7 .  
The p a r e n t s  would n o t  g i v e  c o n s e n t  f o r  o p e r a t i o n ,  f o r  
which  t h i s  was a  v e r y  s u i t a b l e  o a s e ,  b u t  t h e y  o o n se n ted  
t o  b r i n g  the  c h i l d  as  an  o u t - p a t i e n t .  T h is  t h e y  d id  
f o r  some t im e  and th e n  t h e y  c e a s e d  to  a t t e n d  and th e  
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D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d e x  i n  t h i s  c a se  was
n e v e r  v e r y  h i g h .  I t  f e l l  w i th  f i r s t  g a i n  i n  w e ig h t  
and r o s e  a g a i n  w i t h  f a l l  i n  w e i g h t ,  and a l t h o u g h  i t  
s e t t l e d  t o  some e x t e n t  w i t h  the  f i n a l  g a i n  i n  w e ig h t ,  
i t  n e v e r  r e a c h e d  a  norm al  f i g u r e .  The t o t a l  w h i t e  
c o u n t  was n e v e r  o u t w i t h  n o rm a l  f i g u r e s  b u t  t h e  
m u l t i p l e  in d e x  showed t h e  e x i s t e n c e  o f  some i n f e c t i o n .  
The c h i l d ' s  g e n e r a l  c o n d i t i o n  was e x c e l l e n t  a t  t ime 
o f  d i s c h a r g e  and i t  would have been  an  e m i n e n t l y  
s u i t a b l e  c a se  f o r  o p e r a t i o n .
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N am e:-  C.D.  N o : -  2 9 .  S e x : -  M a le .  A g e : -  10 weeks
A d m i t t e d : -  2 7 . 2 . 3 7 .  D i s c h a r g e d : -  1 8 . 5 . 3 7 .
H i s t o r y : -  T h i s  c h i l d  was a d m i t t e d  w i t h  h i s t o r y  o r  cough
f o r  two d ay s  and l e f t  o t o r r h o e a  o f  i n d e f i n i t e  
d u r a t i o n .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was s m a l l  and p a l e ,  the  
s t o o l s  were l o o s e  and i t  was n o t  t a k i n g  i t s  fee d s  
w e l l .  There  was p r o f u s e  n a s a l  d i s c h a r g e  and a  few 
r f i l e s  a t  b o th  b a s e s .  The r i g h t  tympanic  membrane 
was p a l e  and l a c k e d  l u s t r e ,  w hi le  t h e  l e f t  tympanic  
memDrane had a  s m a l l  p o s t e r i o r  p e r f o r a t i o n  and t h i n ,  
b l o o d - s t a i n e d  d i s c h a r g e .  P y r e x i a  from 99° to  9 9 .9 °  F. 
was p r e s e n t .
P r o g r e s s : -  A few days l a t e r  t h e  c h i l d  was s t i l l  p y r e x i a l ,  
b u t  t h e r e  was no d i a r r h o e a  o r  v o m i t in g  and i t  was 
g a i n i n g  w e ig h t  s l o w l y .  The r i g h t  tym pan ic  membrane 
was p a l e  and t h e r e  was p r o f u s e ,  p u r u l e n t  d i s c h a r g e  
from th e  l e f t  e a r .  The b lood  Wassermann r e a c t i o n  
was n e g a t i v e ,  and c o n s i d e r a b l e  n a s a l  d i s c h a r g e  was 
p r e s e n t .  On 1 0 .3 . 3 7  the  i n f a n t  l o s t  13 o z s .  i n  
w e ig h t  and was s l i g h t l y  t o x i c  b u t  d id  n o t  seem much 
w o rs e ,  and i t s  l e f t  e a r  was s t i l l  d i s c h a r g i n g  p r o ­
f u s e l y .  T em pera tu re  was n o r m a l .  On 1 8 . 3 . 3 7  b o th  
e a r s  were  d i s c h a r g i n g  f r e e l y ,  the  o h l l d  was a p y r e x i a l  
and had r e g a i n e d  s l o w l y .  On 3 1 . 3 .3 7  commenced to  
l o s e  w e ig h t  a g a i n  and on 2 . 4 . 3 7  t e m p e r a t u r e  r o s e  t o  
102° F. The c h i l d  d i d  n o t  l o o k  so w e l l  and the  l e f t  
e a r  was n o t  d i s c h a r g i n g  so muoh. T em pera tu re  s u b ­
s i d e d  a g a i n  on 5 . 4 . 3 7  and on 2 0 .4 .3 7  i t  was g a in i n g  
w e ig h t  and t h e r e  was no o t o r r h o e a .  There  was s l i g h t  
r i g h t  o t o r r h o e a  o b s e rv e d  on 5 . 5 . 3 7 ,  bu t  o t h e r w i s e  i t  
p r o g r e s s e d  s a t i s f a c t o r i l y  u n t i l  i t s  d i s c h a r g e  from 
h o s p i t a l  on 1 8 . 5 . 3 7 .
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D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  index  was v e r y  h i g h  a t  
f i r s t  e s t i m a t i o n  and f e l l  r a p i d l y  b u t  rem a in e d  w e l l  
above n o r m a l .  On 1 7 .3 .3 7  the  t o t a l  w h i t e  c o u n t  f e l l  
w h i l e  th e  m u l t i p l e  in d e x  r o s e ,  r e f l e c t i n g  more 
a c c u r a t e l y  t h e  c l i n i c a l  c o n d i t i o n  o f  the  c h i l d .  The 
m u l t i p l e  in d e x  r o s e  s h a r p l y  on 6 . 4 . 3 7  c o r r e s p o n d i n g  
w i t h  w e ig h t  l o s s  and t h e n  f e l l  a s  t h e  w e ig h t  cu rve  
commenced on i t s  f i n a l  r i s e .  The g r a p h  shows 
g e n e r a l  c on v erg en ce  o f  w e ig h t  and m u l t i p l e  index  
c u rv e s  d u r i n g  t h e  a c u t e  s t a g e s  o f  t h e  i l l n e s s  when 
the  p r o g n o s i s  was d o u b t f u l  and  d iv e r g e n c e  a s  the  
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N am e:-  G .E .  N o : -  3 0 .  S e x : -  F e m a l e .  A g e : -  6 m o n th s .
A d m i t t e d : -  2 0 . 3 . 3 7 .  D i e d : -  4 . 4 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f  cough
o f  t h r e e  w eeks '  d u r a t i o n .  The s t o o l s  were l o o s e  
f o r  two d a y s ,  b u t  t h e r e  was no v o m i t i n g .  There  had 
oeen l e f t  u t o r r n o e a  f o r  one week.
C o n d i t i o n  on E x a m in a t io n : -  P a l e ,  i l l - l o o k i n g  c h i l d ,  r i g h t
tympanic  membrane was l a c k - l u s t r e  and the  l e f t  tympanic  
membrane r e d d e n e d  and b u lg in g  p o s t e r i o r l y  w i t h  some 
o t o r r h o e a .  The c h i l d  was su n k e n -e y e d ,  i t s  s t o o l s  were 
l o o s e  and the  t e m p e r a t u r e  0 9 .2 °  F.
P r o g r e s s : -  The f o l l o w i n g  day the  t e m p e r a t u r e  r o s e  t o  1 0 3 .B° F.
The r i g h t  tympanic  membrane was d u l l - p u r p l i s h  i n  c o lo u r  
w h i le  the  l e f t  tympanic  membrane was r e d  w i t h  t h i n ,  
p u r u l e n t  d i s c h a r g e .  On 2 5 . 3 .3 7  t e m p e r a t u r e  was s t i l l  
sw in g ing  up to  103° F.  and t h e r e  was p r o f u s e  l e f t  
o t o r r h o e a  and a l a r g e  p e r f o r a t i o n  i n  t h e  l e f t  tympanic  
membrane.  The r i g h t  tympanic  membrane was s t i l l  
r e d d e n e d .  On 2 5 . 3 . 3 7  t e m p e r a t u r e  became norm al  and 
rem a in e d  so u n t i l  3 0 . 3 . 3 7  when i t  a g a i n  r o s e  t o  101 F. 
L e f t  o t o r r h o e a  c o n t i n u e d .  On 4 . 4 . 3 7  a s l i g h t  con ­
v u l s i o n  o c c u r r e d  and lum bar  p u n c t u r e  was p e r fo rm ed ,  b u t  
e x a m in a t io n  o f  c e r e b r o - s p l n a l  f l u i d  was n e g a t i v e .
There  were c o a r s e ,  m o i s t  sounds a l l  o v e r  th e  c h e s t  and 
p u r p u r i c  r a s h  on l e f t  s i d e  o f  abdomen. The t e m p e r a t u r e  
r o s e  a t  one p o i n t  t o  1 0 4 .6 °  F.  and t h e  c h i l d  u l t i m a t e l y  
d i e d .
-*«. .. .
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D e s c r i p t i o n  o r  G r a p h : -  The m u l t i p l e  index  was v e r y  h i g h  a t
----------------- f i r s t  and  f e l l  t o  some e x t e n t  w i t h  the  improvement
which  to o k  p l a c e  i n  t h e  c h i l d ' s  g e n e r a l  c o n d i t i o n  and 
f a l l  i n  t e m p e r a t u r e .  i t  r em a ined  h i g h  and meanwhile  
the  t o t a l  w h i t e  c o u n t  r o s e  v e r y  c o n s i d e r a b l y  w i t h  v e r y  
s a t i s f a c t o r y  n e u t r o p h i l i c  r e s p o n s e .  The m u l t i p l e  
in d ex  t h e n  r o s e  a s  the  i n f a n t  d e v e lo p e d  th e  Droncho- 
pneumonia  and the  t o t a l  w h i t e  coun t  f e l l ,  i . e .  the  
m u l t i p l e  in d e x  gave a  more a c c u r a t e  p r o g n o s i s , a n d  
a l t h o u g h  i t  f e l l  s l i g h t l y  on t h e  day o f  d e a t h  i t  
r e m a in e d  v e r y  h i g h ,  w h i l e  the  t o t a l  w h i t e  c o u n t  had 
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Name: -  r . k . No : -  3 1 .  S e x : -  M a le .  A g e 3 m o n th s .
A d m i t t e d : -  2 0 . 3 . 3 7 .  D i s c h a r g e d 2 9 . 5 . 3 7 .
H i s t o r y : -  This  c h i l d  had  been i n  h o s p i t a l  e a r l i e r  i n  the
y e a r  w i th  d i a r r h o e a  and v o m i t in g ,  which  d id  n o t  
o c o u r .  M other  s t a t e d  t h a t  i t  had s t a r t e d  v o m i t in g  
a g a i n .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was i n  f a i r  c o n d i t i o n .
Both  tym pan ic  membranes were d u l l  r e d  b u t  t h e r e  was 
no b u l g i n g .  S t o o l s  were l o o s e ,  ana  o t h e r  exam in­
a t i o n  was n e g a t i v e .  Tem pera tu re  was n o t  e l e v a t e d .
P r o g r e s s : -  Two days a f t e r  a d m is s io n  s t o o l s  were s t i l l  l o o se
and r i g h t  e a r  was d i s c h a r g i n g  w h i le  tn e  l e f t  tympanic 
membrane was s t i l l  r e d  and now b u l g in g  p o s t e r i o r l y .
By 3 1 . 3 . 3 7  r i g h t  o t o r r h o e a  had c e a s e d  and b o th  tym­
p a n i c  membranes were r e d  and on 5 . 4 . 3 7  bo th  tympanic  
membranes l a c k e d  n o rm a l  l u s t r e ,  b u t  were no l o n g e r  
i n f l a m e d .  U n t i l  2 1 . 4 . 3 7  w e igh t  g a i n  was n o t  s a t i s ­
f a c t o r y  b u t  s t o o l s  were much im proved .  The i n f  sin t  
commenced to  g a i n  a b o u t  1 . 5 . 3 7  and c o n t i n u e d  t o  do so 
u n t i l  d i s c h a r g e  from h o s p i t a l  on 2 9 . 5 . 3 7 .
162
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D e s c r i p t i o n  o r  G r a c h : -  The m u l t i p l e  in d e x  was h i g h  to  be g in  
w i t h  ana  f e l l  when d i s c h a r g e  became s a t i s f a c t o r y ,  
i t  r em a in e d  somewhat e l e v a t e d  t h ro u g h  the  e n t i r e  
p e r i o d  when th e  c h i l d ' s  w e ig h t  was u n s a t i s f a c t o r y  
and began t o  f a l l  to  no rm al  a b o u t  1 . 0 . 3 7 ,  when th e  
c h i l d  commenced i t s  f i n a l  g a i n  i n  w e i g h t .  The 
t o t a l  w h i t e  coun t  and t o t a l  p o ly m o rp h o n u c le a r  coun t  
were n e v e r  o u t w i t h  no rm a l  l i m i t s  and t h e r e f o r e  th e  
m u l t i p l e  in d ex  r e f l e c t e d  the  p r o g r e s s  of  the  case  
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Nam e:-  J . G .  No_:- 3 2 .  S e x : -  F e m a le .  A g e : -  6 m o n th s .
A d m i t t e d : -  2 2 . 3 , 3 7 .  D i e d : -  1 . 4 . 3 7 .
His to r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f
p e r s i s t e n t  v o m i t in g  o f  two d a y s '  d u r a t i o n ,  g r e e n ,  
l o o s e  m o t io n s  and c o lo c k y  p a i n  -  o t h e r w i s e  n i l .
C o n d i t io n  on E x a m in a t io n : -  There  were a few r h o n c h i  a u d i b l e  
i n  t h e  c h e s t  bu t  o t h e r  e x a m in a t io n  was n e g a t i v e .  
T em pera tu re  was n o t  e l e v a t e d .
P r o g r e s s : -  A few days l a t e r  the  c h i l d  looked  v e r y  i l l
and had l o s t  w e i g h t .  The r i g h t  tym pan ic  membrane 
snowed some r e d n e s s  round  h a n d le  o f  m a l l e u s ,  a b s e n t  
l i g h t  r e f l e x ,  p a l l o r  e l s e w h e r e .  The l e f t  tympanic 
membrane was v e r y  r e d  a t  the  e d g e s .  On 2 7 .3 .3 7  
l o s s  o f  w e ig h t  was marked and the  l e f t  tympanic  
membrane was v e r y  r e d .  Myringotomy was p e r fo rm ed  
b u t  no p u s  o b t a i n e d .  On 3 1 . 3 . 3 7 ,  by which t ime 
c o n s i d e r a b l e  w e ig h t  had been  r e g a i n e d ,  ( t h e  a c c u r ­
a c y  o f  t h i s  w e ig h in g  i s  d o u b t e d ) ,  th e  c h i l d  was 
v e r y  i l l  and t o x i c  and t h e r e  was s l i g h t  l e f t  
o t o r r h o e a .  The r i g h t  tympanic  membrane was l u s t r e ­
l e s s .  The c h i l d  d i e d  on 1 . 4 . 3 7 .
D e s c r i p t i o n  o f  Blood i n v e s t i g a t i o n s : -  The m u l t i p l e  in d ex
was h i g h  and r o s e  c o n s i s t e n t l y  u n t i l  d e a t h  -  g i v i n g  
an a c c u r a t e  p r o g n o s i s .  To b e g in  w i t h  the  t o t a l  
w h i t e  c o u n t  was n o t  u n d u l y  h i g h  and r o s e  s l i g h t l y  
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Names.- M.M. N o : -  3 3 .  S e x : -  F e m a le .  A g e : -  4-J- m o n th s .
A d m i t t e d : -  4 . 4 . 3 7 .  D i e d : -  2 4 . 4 . 3 7 .
H i s t o r y : -  This  c h i l d  to o k  i l l  f o u r  days p r i o r  t o  a d ­
m i s s i o n ,  w i t h  d r o w s in e s s ,  r o l l i n g  o f  h e a d ,  r e s t ­
l e s s n e s s  and v o m i t i n g .  The f a t h e r  s u f f e r e d  
from open pu lm onary  t u b e r c u l o s i s .
C o n d i t io n  on E x a m in a t io n ; -  The c h i l d  was v e r y  i l l  and 
t o x i c  and t h e r e  were a few c r e p i t a t i o n s  a t  b o th  
b a s e s .  Both  tympanic  membranes were v e r y  r e d  
and b u l g in g .  T em p era tu re  on a d m is s io n  was 102° F.
P r o g r e s s : -  On a d m is s io n  b i l a t e r a l  myringotomy was p e r ­
formed and pus r e l e a s e d  on b o th  s i d e s .  On th e  
f o l l o w i n g  day the  c h i l d ’ s g e n e r a l  c o n d i t i o n  was 
much improved and the  t e m p e r a t u r e  was s u b s i d i n g .
Two days l a t e r  improvement  was m a i n t a i n e d ,  bo th  
e a r s  were d i s c h a r g i n g  p r o f u s e l y ,  t e m p e r a t u r e  
f a l l i n g  and  w e igh t  r i s i n g .  On 1 0 .4 .3 7  Mantoux 
r e a c t i o n  1 /1 ,0 0 0  was s t r o n g l y  p o s i t i v e ,  a s  was the  
p a t c h  t u b e r c u l i n  t e s t .  T em p era tu re  came down to  
no rm al  ana rem a in e d  so  u n t i l  1 6 .4 . 3 7  when i t  r o s e  
t o  1 0 2 .2 °  F .  and th e  f o l l o w i n g  day th e  o h i l d  was 
a g a i n  v e r y  i l l  and t h e r e  were m o i s t  sounds  a t  b o th  
b a s e s .  ' P y r e x i a  c o n t i n u e d  and t h e  c h i l d  u l t i m a t e l y  
d i e d  on 2 4 . 4 . 3 7  w i t h  marked l o s s  o f  w e ig h t .
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D e s c r i p t i o n  o f  G r a p h : -  T h is  g r a p h  i s  i n t e r e s t i n g  Decause 
t h e  m u l t i p l e  in d e x  r o s e  a f t e r  myTingotomy w h i le  
th e  t o t a l  w h i t e  c o u n t  f e l l ,  i . e .  th e  m u l t i p l e  index  
gave more a c c u r a t e  p r o g n o s i s .  i t  f e l l  d u r i n g  the  
tem p o ra ry  improvement and  r o s e  a g a i n  b e f o r e  d e a t h ,  
b u t  i t  r em a in e d  h i g h  t h r o u g h o u t ,  t h u s  b e in g  more 
a c c u r a t e  t h a n  the  t o t a l  w h i t e  c o u n t ,  which f e l l  and 
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N a m e B. S.  No.:-  34 .  S e x : -  M a le .  A g e : -  8  months.
A d m i t t e d 6 . 4 . 3 7 .  D i s c h a r g e d 5 . 5 , 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i th  a h i s t o r y  o f
s w e l l i n g  beh in d  th e  r i g h t  e a r  o f  one week’s 
d u r a t i o n .  The s w e l l i n g  was t e n d e r  and the  i n f a n t  
would n o t  a l l o w  m o th e r  to  to u c h  i t .
C o n d i t i o n  on E x a m i n a t i o n : -  This  was a we11- n o u r i s h e d  i n f a n t .  
There  was s w e l l i n g ,  r e d n e s s  and t e n d e r n e s s  o v e r  
t h e  r i g h t  m a s to i d  p r o c e s s .  The r i g h t  tympanic  
membrane was i n j e c t e d  and b u lg in g  p o s t e r i o r l y .
The l e f t  tympanic  membrane was s l i g h t l y  i n j e c t e d .  
O th e r  e x a m in a t io n  was n e g a t i v e  and t e m p e r a tu re  
was y9° F.
P r o g r e s s : -  On th e  e v e n in g  o f  a d m is s io n  r i g h t  p o s t e r i o r  
d r a i n a g e  was p e r f o r m e d  and pus found  s u b - p e r i o s t -  
e a l l y .  The bone was n e c r o t i c .  Four  days l a t e r  
c o n d i t i o n  was s a t i s f a c t o r y .  Ga in  i n  w e igh t  
commenoed and d i s c h a r g e  l e s s e n e d .  On 2 3 . 4 . 3 7 ,  
when t h e  c h i l d  was a lm o s t  f i t  f o r  d i s c h a r g e ,  tem­
p e r a t u r e  r o s e  to  1 0 0 ,2 °  F. and  s e v e r a l  s n a i l  a b ­
s c e s s e s  o c c u r r e d  on s c a l p .  These r e c o v e r e d  s a t i s ­
f a c t o r i l y  and the  i n f a n t  was d i s c h a r g e d  w e l l  on
5 . 5 . 3 7 .
1 7 0
<A»rt < n n ( ih i  
C»u«r
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D e s c r i p t i o n  o f  Graph.: -  T h is  c h i l d ' s  g e n e r a l  c o n d i t i o n  was 
v e r y  gooci and  the  m u l t i p l e  in d e x  was n o t  m a r k e d ly  
e l e v a t e d  and r e l l  a l t e r  the  o p e r a t i o n .  The m u l t i p l e  
in d e x  r o s e  s l i g h t l y  on 2 2 .4 .3 7  w i t h  th e  a b s c e s s e s  
on th e  s c a l p  and r e l l  g r a d u a l l y  t o  n o rm a l .  Gain  i n  
w e ig h t  was p r o g r e s s i v e .  The t o t a l  w h i t e  c o u n t  was 
n o t  r a i s e d  a t  f i r s t  b u t  had a c t u a l l y  r i s e n  a t  th e  
end .  The c h i l d  was n e v e r t h e l e s s  d i s c h a r g e d  and 
t h e r e  were  no u n to w ard  d e v e lo p m e n t s .  The m u l t i p l e  
in d e x  h e re  was a  v e r y  a c c u r a t e  g u id e  to  th e  c l i n i c a l  
s t a t e  and th e  cu rve  i l l u s t r a t e d  th e  c o m p a r a t i v e l y  
m i l d  d i s t u r D a n c e  w h ich  o c c u r s  i n  c a s e s  o f  c l a s s i c a l  
m a s t o i d i t i s  which i s  i n  a c c o r d  w i t h  the  c l i n i c a l  
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N a m e A 
A d m i t t e d :
H i s t o r y : -
C o n d i t io n
P r o g r e s s :
. L. N o : -  3 5 .  S e x : -  F e m a le .  A g e : -  9 w ee k s .
2 9 . 4 . 3 7 .  D i e d : -  1 6 , 0 , 3 7 .
This  c n i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  two 
weeks r i g h t  o t o r r h o e a .  T hree  days b e f o r e  a d m is s io n  
a  s w e l l i n g  d e v e lo p e d  beh ind  the  r i g h t  e a r  and th e n  
th e  l e f t  e a r  commenced t o  d i s c h a r g e .  Some v o m i t in g  
had  o c c u r r e d  but  no d i a r r h o e a  and g a i n  i n  w e ig h t  had 
been s a t i s f a c t o r y .
on E x a m i n a t i o n : -  This  was a  f r e t f u l  c h i l d  i n  f a i r  
c o n d i t i o n .  There  was r e d n e s s ,  t e n d e r n e s s  and s w e l l ­
in g  o v e r  the  r i g h t  ruas to id  p r o c e s s .  The r i g h t  
tym pan ic  membrane was a c u t e l y  in f l a m e d  and t h e r e  was 
p r o f u s e  t h i c k  d i s c h a r g e .  The l e f t  tympanic  membrane 
was a l s o  r e d d e n e d  p o s t e r i o r l y  and t h e r e  was p r o f u s e  
d i s c h a r g e .  T em p era tu re  was n o t  e l e v a t e d .
n i g h t  p o s t e r i o r  d r a i n a g e  was p e r f o r m e d  and pus 
was found  s u b p e r i o s t e a l l y .  o p e r a t i o n  on the  l e f t  
e a r  was c o n te m p la te d  b u t  u n f o r t u n a t e l y  n o t  p e r fo rm ed .  
T em pera tu re  r o s e  a f t e r  o p e r a t i o n  to  9 9 .6 °  F.  but  
r a p i d l y  s u b s i d e d .  On 8 . 5 . 3 7  c h i l d ’ s o o n d i t i o n  was 
v e r y  s a t i s f a c t o r y  but  the  l e f t  e a r  was d i s c h a r g i n g  
p r o f u s e l y .  On 1 2 .5 . 3 7  the  o h i l d  lo o k ed  i l l ,  tem­
p e r a t u r e  r o s e  to  1 0 1 .2 °  F. and s t o o l s  became l o o s e .  
L e f t  o t o r r h o e a  c e a se d  on 1 8 . 5 . 3 7  and l e f t  myringotomy 
was w i t h o u t  r e s u l t .  T h is  p y r e x i a  c o n t i n u e d  u n t i l  
t h e  end  and th e  c h i l d  became v e r y  i l l  and t o x i c .
The i n f a n t  u l t i m a t e l y  d i e d  on 1 6 . 5 . 3 7 .






D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d ex  was e l e v a t e d  b u t  
n o t  m a r k e d ly  so on a d m i s s io n  and f e l l  a f t e r  the  
o p e r a t i o n .  On b . o . 3 7  th e  m u l t i p l e  in d e x  had r i s e n  
s h a r p l y  and c o n t i n u e d  to  do so u n t i l  1 0 . 5 . 3 7 ,  d u r in g  
w h ic h  t im e  the  c h i l d ’ s c o n d i t i o n  a p p e a re d  s a t i s f a c t o r y .  
On 1 2 . 5 . 3 7  the  i n f a n t  became v e r y  i l l ,  i . e .  t b e  r i s e  
i n  th e  m u l t i p l e  in d e x  p r e c e d e d  th e  o n s e t  o f  th e  a c u t e  
i l l n e s s  by a t  l e a s t  a  week. The t o t a l  w h i t e  co u n t  
gave no i n d i c a t i o n  o f  t h i s  o c c u r r e n c e .  I t  i s  a l s o  
p r o b a o l e  t h a t  i t  was th e  i n f a n t ’ s  l e f t  m a s t o i d  which 
c a u s e d  i t s  d e a t h ,  and t h a t  i f  i t  had a l s o  been o p e r ­
a t e d  on th e  f a t a l  i s s u e  m ig h t  have been  a v e r t e d .  The 
f a l l  i n  t h e  m u l t i p l e  in d ex  to w a rd s  th e  end was p r o b a b l y  
due to  marrow f a i l u r e .  The m u l t i p l e  i n d e x  t h r o u g h o u t  
t h i s  c ase  gave a  c l e a r  i n d e x  o f  p r o g n o s i s  and  p r o g r e s s  
o f  t h i s  i n f a n t ’ s i l l n e s s .
O X aj OT '0<° '©» ^  "o* Ww <v V  V  v  Kl
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Name:-  G.W. N o : -  36. S e x : -  Fem ale .  A g e : -  12 weeks. 
A d m i t t e d : -  0 . 5 , 3 7 .  D i e d : -  a . 5 .3 7 .
H i s t o r y : -  T h i s  c h i l d  was a d m i t t e d  h a v in g  been i l l  t h r e e
d a y s .  D i a r r h o e a  and v o m i t in g  had o c c u r r e d  d u r in g  
l a s t  f i v e  d a y s ,  but  she had been  t a k i n g  food  w e l l  
u n t i l  day b e f o r e  a d m i s s io n .  Loss  o f  w e ig h t  had 
o c c u r r e d .
C o n d i t i o n  on E x a m in a t io n : -  This  i n f a n t  was t o x i c  and i t s  
c o l o u r  was p o o r .  I t  was s l i g h t l y  d e h y d r a t e d  and 
th e  s t o o l s  were l o o s e .  The t e m p e r a t u r e  was 98° F. 
L e f t  tympanic  membrane was p a l e  and l a c k e d  l u s t r e  
w n i l e  r i g h t  tympanic  membrane was v e r y  r e d  and u n ­
h e a l t h y  w i th  p r o f u s e  p u r u l e n t  d i s c h a r g e  and eczema 
o f  r i g h t  p i n n a .  O th e r  e x a m in a t io n  was n e g a t i v e .
P r o g r e s s : -  On 7 . 5 . 3 7  th e  i n f a n t  was e x t r e m e l y  i l l  and t o x i c ,  
t e m p e r a t u r e  h a v in g  r i s e n  t o  1 01 .4^  F. This  s t a t e  
o f  a f f a i r s  c o n t i n u e d  u n t i l  d e a t h  on 9 . 5 . 3 7 .
Blood I n v e s t i g a t i o n s : -  Only two e s t i m a t i o n s  were made on 
" t h i s  c a s e .  T o t a l  w h i t e  c o u n t  was r a i s e d  i n  b o t h
i n s t a n c e s  and n e u t r o p h i l i c  r e s p o n s e  was good i n  
s e c o n d  e s t i m a t i o n .  A l th o u g h  m u l t i p l e  in d e x  r e ­
m ained e l e v a t e d  i t  f e l l  c o n s i d e r a b l y  a t  second  
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Name: -  J .M .  N o : -  37 .  S e x : -  M a le .  A g e : -  6  m o n th s .
A d m i t t e d : -  1 1 . 5 . 3 7 .  P i s  c h a r g e d : -  1 2 . 8 . 3 7 .
H i s t o r y : -  On th e  day b e f o r e  a d m is s io n  t h i s  c h i l d  was
o b s e r v e d  t o  sc ream  when th e  r i g h t  e a r  was t o u c h e d .  
M other  a l s o  n o t i c e d  r e d n e s s  b e h in d  th e  e a r  and 
n a s a l  d i s c h a r g e .
C o n d i t i o n  on E x a m i n a t i o n : -  The r i g h t  p i n n a  was d i s p l a c e d  
fo rw a rd s  and t h e r e  was r e d n e s s  and oedema o v e r  the  
m a s to i d  p r o c e s s .  The r i g h t  tym pan ic  membrane was 
v e r y  r e d  and b u l g i n g .  The l e f t  tympanic  membrane 
was n o rm a l .  T here  was p r o f u s e  n a s a l  d i s c h a r g e .
O th e r  e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  was 
1 0 0 .2 °  F.
P r o g r e s s : -  The i n f a n t  was o p e r a t e d  upon on the  day o f  a d ­
m i s s i o n ,  r i g h t  p o s t e r i o r  d r a i n a g e  be in g  p e r fo rm ed .
Pus was found  u n d e r  th e  p e r i o s t e u m  and i n  the  m a s to id  
a n t ru m .  T em p era tu re  r em ained  e l e v a t e d  d u r in g  the 
n e x t  s i x  d a y s ,  v a r y i n g  from 1 0 0 .2 °  to  1 0 1 .2 °  F .  I t  
t h e n  s e t t l e d  and g a i n  i n  w e igh t  began .  R ig h t  m e a ta l  
d i s c h a r g e  began on l 3 . b . 3 7  and c o n t i n u e d  u n t i l  4 . 7 . 3 7 .  
On 2 9 . 5 . 3 7  i n f a n t  was a p y r e x i a l  but  w e ig h t  g a i n  was 
n o t  v e r y  s a t i s f a c t o r y .  The wound was s a t i s f a c t o r y  
and t h e r e  was p r o f u s e  d i s c h a r g e  from the  r i g h t  m ea tu s .  
The l e f t  tympanic  membrane was no rm al  and n a s a l  d i s ­
c h a rg e  l e s s .  The b lo o d  Wassermann r e a c t i o n  was 
n e g a t i v e .  On 7 . 6 . 3 7  n a s a l  d i s c h a r g e  s t i l l  p e r s i s t e d ,  
th e  wound was h e a l i n g ,  b u t  t h e r e  was s t i l l  d i s c h a r g e  
from th e  r i g h t  m e a tu s .  On 2 4 . 6 . 3 7  m o r p h o l o g i c a l  
K .L .B .  were found  i n  n a s a l  d i s c h a r g e .  On 2 7 .6 .3 7  
s l i g h t  w e ig h t  l o s s  had o o c u r r e d  b u t  g e n e r a l  c o n d i t i o n  
was good .  M a s to id  wound was h e a l e d  and the  m e a t a l  
d i s o h a r g e  was much l e s s .  The v i r u l e n o e  t e s t  o f  n a s a l  
swab was "rn.lti s  and v i r u l e n t " .  K .L .B .  r e c u r r e d  in  
t h r o a t  and nose  f r e q u e n t l y  u n t i l  6 . 8 . 3 7 ,  when a l l  
swabs became n e g a t i v e .  The S c h ic k  t e s t ,  p e r fo rm ed  on
2 6 . 7 . 3 7 ,  was n e g a t i v e .  Meanwhile  t h e  i n f a n t  had been 
g a i n i n g  w e ig h t  s a t i s f a c t o r i l y  and a u r a l  d i s c h a r g e  had 
c e a s e d .  I t  was d i s c h a r g e d  from h o s p i t a l  w e l l  on
1 2 . 8 . 3 7 .
178
D e s c r i p t i o n  o f  G r a p h ; -  The t o t a l  w h i t e  coun t  was v e r y  h ig h  
to  b e g in  w i t h  a s  was th e  t o t a l  p o lym o rp h o n u c le a r  
c o u n t ,  b u t  th e  m u l t i p l e  in d ex  was v e r y  s l i g h t l y  
e l e v a t e d  and more c o n s i s t e n t  w i t h  th e  i n f a n t ’ s g e n ­
e r a l  c o n d i t i o n ,  which was e x c e l l e n t .  The t o t a l  
w h i t e  c o u n t  and  t o t a l  p o ly m o rp h o n u c le a r  c o u n t  b o th  
s u b s i d e d  q u i c k l y  t o  w i t h i n  norm al  l i m i t s  and the  
m u l t i p l e  in d e x  a l s o  became n o rm a l .  The m u l t i p l e  
in d e x  t h e n  s u f f e r e d  a g r a d u a l  r i s e  t o  a n o t  v e r y  
h ig h  l e v e l ,  which  p e r s i s t e d  th r o u g h  the  m on th  o f  
Ju n e  -  th e  o n l y  e x p l a n a t i o n  o f  which was t h e  n a s a l  
d i p h t h e r i a .  I t  t h e n  g r a d u a l l y  s u b s i d e d  a g a i n  to  
n o rm a l .  This  g r a p h  i l l u s t r a t e s  the  m i ld  d i s t u r b ­
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N am e:-  N.W. N o : -  38. S e x : -  F e m a le . : -  3 m o n th s .
A d m i t t e d : -  2 0 . 5 . 3 7 . D i e d : -  4 . 6 . 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f  r i g h t
o t o r r h o e a  o f  one week’ s d u r a t i o n .  The s t o o l s  were 
l o o s e  and g r e e n  and l o s s  o f  w e ig h t  had o c c u r r e d .
C o n d i t i o n  on E x a m i n a t i o n : -  T h is  was a v e ry  t o x i c  and d e -  
h y d r a t e d  c h i l d ,  w i th  b i l a t e r a l  o t o r r h o e a .  Both 
tympanic  membranes were v e r y  u n h e a l t h y  and t h e r e  
was some d i s c h a r g e  from b o th  e y e s .  Tem pera ture
was y 9 . 2 °  F.
P r o g r e s s : -  Two days l a t e r  th e  c h i l d  was s t i l l  v e r y  i l l  and 
i t s  t e m p e r a t u r e  had been  a s  h i g h  a s  1 0 1 .6 °  F. O to­
r r h o e a  had c e a s e d  and b o th  druma were p in k  and b u l g i n g .  
B i l a t e r a l  myringotomy was p e r fo rm e d  and t h i n  pus 
r e l e a s e d  from b o th  e a r s .  On 2 4 .5 .3 7  t e m p e r a t u r e  
was 103° F . ,  b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y  and 
the  c h i l d  was v e r y  i l l .  T h is  u n s a t i s f a c t o r y  s t a t e  
o f  a f f a i r s  c o n t i n u e d  u n t i l  d e a t h  o c c u r r e d  on 4 . 6 . 3 7 .
181
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D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  i n d e x  was h i g h  and
rem a in e d  so  t h r o u g h o u t .  T h is  g r a p h  i s  i n t e r e s t ­
in g  b e ca u se  on 2 9 . 5 . 3 7  the  m u l t i p l e  in d ex  f e l l  and 
t h e  t o t a l  w h i t e  c o u n t  and t h e  t o t a l  p o ly m o rp h o n u c le a r  
co u n t  b o t h  r o s e .  The m u l t i p l e  ind ex  r o s e  very- 
h i g h  a t  t h e  n e x t  e s t i m a t i o n ,  i . e .  on t h i s  o c c a s i o n  
t h e  r i s e  o f  th e  m u l t i p l e  in d e x  l a g g e d  b e h in d  i n ­
s t e a d  o f  p r e c e d i n g  th e  r i s e  i n  th e  t o t a l  w h i t e  co u n t  
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Name; -  A.M. N o : -  3 9 .  S e x : -  M a le .  A g e : -  4 m o n th s .
A d m i t t e d : -  1 . 6 . 3 7 .  D i s c h a r g e d : -  2 1 . 6 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a h i s t o r y  o f
v o m i t in g  o f  f i v e  d a y s '  d u r a t i o n ,  worse d u r in g  l a s t  
two d a y s .  C o n v u ls io n s  o c c u r r e d  on day b e f o r e  
admls s i o n .
C o n d i t i o n  on E x a m in a t io n : -  T h is  c h i l d ' s  neck  was a  l i t t l e  
s t i f f ,  bu t  f o n t a n e l l e  was o f  normal  t e n s i o n  and 
r e s p i r a t i o n s  seemed r a t h e r  r a p i d .  B o th  e a r s  were 
d i s c h a r g i n g ,  the  r i g h t  more t h a n  th e  l e f t .  O th e r  
e x a m in a t io n  was n e g a t i v e  and t e m p e r a t u r e  was 9 9 . 2 °  F.
P r o g r e s s : -  The c h i l d ’ s c o n d i t i o n  rem a in e d  u n a l t e r e d  u n t i l
7 . 6 . 3 7 ,  when t e m p e r a t u r e ,  which  had s u b s id e d ,  r o s e  
a g a i n  to  y y .4 °  F. I t  was t o x i c  r a t h e r  t h a n  d e ­
h y d r a t e d .  L e f t  tym pan ic  membrane was v e r y . r e d  and 
b u lg in g  w i t h  no d i s c h a r g e ,  w h i le  r i g h t  tympanic  
membrane was s i m i l a r  w i th  much l e s s  d i s c h a r g e  than  
f o r m e r l y .  B i l a t e r a l  m yr ingo tom y was p e r fo rm ed  and 
t h i c k  p u s  r e l e a s e d  fran. r i g h t  e a r ,  b u t  o n l y  b lood 
was o b t a i n e d  on l e f t  s i d e .  L e f t  m yringotom y was
a g a i n  p e r fo rm e d  on 6 . 6 . 3 7 .  On 9 . 6 . 3 7  t e m p e r a tu re
was 1 0 0 .6 °  F. and t h e r e  was v e r y  l i t t l e  d i s c h a r g e  
from e i t h e r  e a r .  On 1 1 .6 .3 7  t e m p e r a t u r e  s u b s id e d  
to  n o r m a l .  On 1 9 . 6 . 3 7  th e  g e n e r a l  c o n d i t i o n  was 
v e r y  good ,  w e ig h t  was g o in g  u p ,  e a r s  were d r y  and 
b o th  tym pan ic  membranes p a l e .  The i n f a n t  was d i s ­
ch a rg ed  f rcm  h o s p i t a l  w e l l  on 2 1 . 6 . 3 7 .
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s c r i p t l o n  o f  G r a p h ; -  M u l t i p l e  index  was m o d e r a t e l y  
e l e v a t e d  to  b e g in  w i t h  and r o s e  when d r a i n a g e  
became u n s a t i s f a c t o r y .  I t  f e l l  a b r u p t l y  a f t e r  
th e  m y r in g o to m ie s  and  g r a d u a l l y  s u b s i d e d .  The 
t o t a l  w h i t e  c o u n t  was n e v e r  o u t w i t h  n o rm a l  p r o ­
p o r t i o n s  s o  t h a t  the  m u l t i p l e  in d ex  was a more 
a c c u r a t e  i n d i c a t i o n  o f  the  c h i l d ' s  c o n d i t i o n .
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N am e : -  R .R .  N o : -  4 0 .  S e x : -  M a le .  A g e : -  6  m o n th s .
A d m i t t e d : -  2 2 . 6 . 3 7 .  D i s c h a r g e d : -  2 0 .1 0 .3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f
d i s c h a r g e  from the  l e f t  e a r  o f  one week’ s d u r a t i o n .  
Vom it ing  commenced on day b e f o r e  a d m is s io n  and 
s t o o l s  were l o o s e  and f r e q u e n t .
C o n d i t i o n  on E x a m in a t io n : -  This  c h i l d  was i n  f a i r  con-
d i  t l o n , s t o o l s  were normal  and t h e r e  was no v o m i t in g .  
Both  tym pan ic  membranes were p a l e  and l a c k e d  l u s t r e  
and b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y .  There
was some eczema o f  th e  l e f t  p in n a  and a  few s e p t i c  
s p o t s  on t h e  s c a l p ,  and some n a s a l  d i s c h a r g e .  
T em p era tu re  -  102° F.
P r o g r e s s : -  By 2 5 .6 .3 7  t e m p e r a t u r e  was no rm al  and b o th  e a r s  
were d i s c h a r g i n g  p r o f u s e l y .  D i s c h a r g e  c e a se d  on
3 0 . 6 .3 7  and th e  c h i l d  was g a i n i n g  w e i g h t ,  s e p t i c  
s p o t s  on s c a l p  and eczema o f  p i n n a  were  h e a l i n g .
Swabs o f  nose  and e a r s  showed m o r p h o l o g i c a l  K .L .B .  
b u t  t h e s e  were found  to  be n o n - v i r u l e n t  d i p h t h e r o i d s .  
On 1 1 .7 .3 7  g a i n  i n  w e ig h t  had b e en  s a t i s f a c t o r y .
Both tym pan ic  membranes were p a l e  and t h e r e  was no  
d i s c h a r g e .  On 2 8 . 7 . 3 7  t h e r e  was s l i g h t  d i s c h a r g e  
from th e  l e f t  e a r  and on 4 . 8 . 3 7  the  l e f t  e a r  was 
a g a i n  d i s c h a r g i n g  p r o f u s e l y  and t h e r e  was s l i g h t  
d i s c h a r g e  from t h e  r i g h t .  On 2 2 . 8 . 3 7  and 2 4 .8 .3 7  
t e m p e r a t u r e  r o s e  S h a r p l y  t o  102.8® F. and 103.8® F .  
r e s p e c t i v e l y ,  b u t  g e n e r a l  o o n d i t i o n  was good ,  th e  
l e f t  e a r  was d i s c h a r g i n g  and on 2 5 . 8 . 3 7  t o n s i l l i t i s  
was o b s e r v e d .  This  had s u b s i d e d  by 2 8 . 8 . 3 7 .  On
1 7 . 9 .3 7  l e f t  p o s t e r i o r  d r a i n a g e  was p e r fo rm e d .
This  g r a d u a l l y  h e a l e d  w i t h o u t  e v e n t  and  the  i n f a n t  






D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  i n d e x  was somewhat
r a i s e d  to  b e g in  w i t h  and t h e n  s u b s i d e d .  I t  r o s e  
a g a i n  d u r i n g  the  s p e l l  when a u r a l  d i s c h a r g e  had 
c e a s e d  and t h e n  s e t t l e d  somewhat when d i s c h a r g e  had 
re-commenced.  The o c c u r r e n c e  o f  th e  t o n s i l l i t i s  
i s  s i g n i f i e d  by a  s h a r p  p e ak  i n  t h e  m u l t i p l e  ind ex  
c u rv e .  There  was no r i s e  a t  o p e r a t i o n  and i t  
g r a d u a l l y  s u b s id e d  to  no rm al  w i t h  i n f a n t ’ s v e r y  
s a t i s f a c t o r y  g a i n  i n  w e i g h t .  The h i g h e s t  peak 
o f  t o t a l  w h i t e  cou n t  was r e a c h e d  w i t h  th e  t o n s i l ­
l i t i s ,  a t  which p o i n t  t h e  t h r e e  c u rv e s  a r e  p a r a l l e l .  
At o t h e r  t im e s  th e  t o t a l  w h i te  c o u n t  was n e v e r  o u t -  
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Name: -  a . E .  No : -  4 1 .  S e x : -  F em a le . : -  2  m onths ,
A d m i t t e d : -  2 6 . 6 . 3 7 . D i e d : -  1 8 .1 0 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  r i g h t
o t o r r h o e a  o f  two d a y s ’ d u r a t i o n ,  l o s s  o f  w e ig h t .
There  was c o n s t i p a t i o n  and no d i a r r h o e a  and v o m i t in g .
C o n d i t i o n  on E x a m i n a t i o n : -  The c h i l d  was s m a l l ,  bu t  t h e r e  was 
no d e h y d r a t i o n  o r  t o x i c i t y .  The r i g h t  tympanic  
membrane was r e d  and t h e r e  was p r o f u s e  p u r u l e n t  
d i s c h a r g e ,  w n i le  th e  l e f t  tympanic  membrane a p p e a re d  
n o rm a l .  I t s  t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  F o r  rhe f i r s t  f o r t n i g h t  the  c h i l d  g a i n e d  weight  
s a t i s f a c t o r i l y  and r i g h t  o t o r r h o e a  c o n t i n u e d .  I t  
t h e n  c e a s e d  to  g a i n  s a t i s f a c t o r i l y  and the s t o o l s  were 
l o o s e  o c c a s i o n a l l y .  R i g h t  tym pan ic  membrane -  p in k  
and no d i s c h a r g e .  On 2 0 . 7 . 3 7  g e n e r a l  c o n d i t i o n  was 
f a i r l y  good ,  out  th e  r i g h t  tympanic  membrane had s l i g h t  
p o s t e r i o r  bu lge  and was i n j e c t e d .  R ig h t  myringotomy 
was p e r fo rm e d  and p r o f u s e  p u r u l e n t  d i s c h a r g e  o b t a i n e d .  
Gain i n  w e ig h t  t h e n  became much more s a t i s f a c t o r y .
R ig h t  o t o r r h o e a  o o n t in u e d  u n t i l  1 1 . 8 . 3 7 .  On 2 2 .8 .3 7  
w e ig h t  l o s s  began w i t h  s l i g h t  p y r e x i a  and  on 2 6 .8 .3 7  
r i g h t  m yringotom y was a g a i n  p e r fo rm ed  and pus  l i b e r a t e d .  
This  was fo l lo w e d  by marked g a i n  i n  w e ig h t  and  t h e  i n ­
f a n t  was so  much improved  t h a t  i t s  d i s c h a r g e  from h o s ­
p i t a l  was c o n te m p l a t e d .  Then on 1 4 . 9 . 3 7  t e m p e r a t u r e  
r o s e  t o  102° F. and s h a r p  w e ig h t  l o s s  o c c u r r e d .  This  
r a p i d l y  s e t t l e d  and the  i n f a n t  c o n t i n u e d  to  g a i n .  On
6 . 1 0 . 3 7  th e  I n f a n t  became p y r e x i a l  and a g a i n  l o s t  
w e i g h t .  B i l a t e r a l  m yr ingo tom y was p e r f o r m e d  w i t h  
s l i g h t  d i s c h a r g e  from th e  r i g h t  e a r ,  and o n l O . 1 0 .3 7  t h e  
c h i l d  was v e r y  i l l  and t o x i c .  On 1 3 . 1 0 . 3 7  b i l a t e r a l  
p o s t e r i o r  d r a i n a g e  was p e r fo rm e d  and pua was found  I n  
the  l e f t  m a s t o i d  a n t ru m .  The c h i l d  d id  n o t  improve ,  
and on 1 6 .1 0 .3 7  a  t r a n s f u s i o n  o f  b lood  was a d m i n i s t e r e d  
b u t  t h e  I n f a n t  d i e d  on 1 8 . 1 0 . 3 7 .
D e s c r i p t i o n  o f  G r a p h : -  A f t e r  a d m i s s io n ,  w h i le  the  r i g h t  e a r  
was d i s c h a r g i n g  s a t i s f a c t o r i l y ,  t h e r e  was no marked 
h a e m a t o l o g i c a l  d i s t u r b a n c e .  The m u l t i p l e  i n d e x  th e n  
r o s e  and a  few days l a t e r  o t o r r h o e a  c e a s e d .  The 
r i s e  i n  the  m u l t i p l e  in d ex  became v e r y  marked and 
l a t e r  the  t o t a l  w h i t e  c o u n t  r o s e  b u t  t h e  n e u t r o p h i l i c  
r e s p o n s e  was n e v e r  s a t i s f a c t o r y .  While th e  m u l t i p l e  
i n d e x  was h i g h  the  i n f a n t ' s  w e ig h t  was p r a c t i c a l l y  
s t a t i o n a r y .  A f t e r  d r a i n a g e  had been  r e - e s t a b l i s h e d  
th e  m u l t i p l e  in d ex  f e l l  and g a i n  i n  w e ig h t  commenced 
w i t h  d e v a r i c a t i o n  o f  t h e  two c u rv e s  i n d i c a t i n g  an 
improvement  which was a l s o  c l i n i c a l l y  e v i d e n t .  On
1 8 . 8 .3 7  o t o r r h o e a  c e a se d  and on 2 6 . 8 . 3 7  th e  w e ig h t  
and m u l t i p l e  in d ex  c u rv e s  a p p ro a c h e d  i n d i c a t i n g  a n
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u n s a t i s f a c t o r y  s t a t e  o f  a f f a i r s ,  and once  a g a i n  r i g h t  
m yringotom y produced  pus  f o r  two to  t h r e e  d ay s ,  
a f t e r  which t h i n g s  seemed s a t i s f a c t o r y  and the  C h i l d ' s  
d i s c h a r g e  from h o s p i t a l  was c o n s i d e r e d .  The h i g h  r i s e  
o f  th e  m u l t i p l e  i n d e x  on 1 4 .9 .3 7  c o r r e s p o n d s  w i th  
e l e v a t i o n  o f  t e m p e r a t u r e  to  l u 2 w F. and a  w e ig h t  l o s s .  
From 3 1 . t t .3 7  th e  e a r s  n e v e r  a g a i n  a i s c n a r g e a  s a t i s -  
r a c t o r i l y  and the m u l t i p l e  In d e x  n e v e r  s u u s i d e a  to  
n o rm a l .  B i l a t e r a l  m yringotom y on 0 . 1 0 . 3 7  was u n ­
s a t i s f a c t o r y  and th e  t e r m i n a l  f a l l  i n  w e ig h t  commenced. 
The t o t a l  w h i t e  c o u n t  n e v e r  r o s e  s a t i s f a c t o r i l y .  The 
t e r m i n a l  f a l l  i n  th e  m u l t i p l e  in d e x  i s  p r o b a b l y  i n ­
d i c a t i v e  o f  marrow f a i l u r e .  i t  i s  p o s s i b l e  t h a t  i n ­
vo lv em en t  o f  t h e  l e f t  m a s to i d  to o k  p l a c e  a b o u t  1 1 . 9 . 3 7 .  
The s a t i s f a c t o r y  r e s p o n s e  t o  m yringotomy i n  t h e  e a r l i e r  
s t a g e s  s u g g e s t s  t h a t  to  b e g in  w i t h  th e  c o n d i t i o n  was 
m e r e l y  a  r i g h t  o t i t i s  m edia  w i t h o u t  m a s to i d  in v o lv e m e n t .  
D u r in g  th e  l a s t  month o r  so  t h e  u n s a t i s f a c t o r y  g e n e r a l  
c o n d i t i o n ,  f a i l u r e  o f  m yringotomy,  c u l m i n a t i n g  i n  the  
d eve lopm en t  o f  marked t o x i c i t y  a r e  p o s s i b l y  e x p l a i n e d  
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Name: -  L 
A d m i t t e d :
H i s t o r y : -
C o n d i t i o n
,T .  N o : -  4 2 .  S e x : -  F e m a le .  A g e : -  8  m o n th s .
2 2 . 7 , 3 7 .  D i s c h a r g e d : -  7 . 8 . 3 7 .
This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  r i g h t  
o t o r r h o e a  o f  t h r e e  w e e k s ’ d u r a t i o n ,  and the  i n f a n t  
had n o t  been t a k i n g  i t s  f e e d s  w e l l .
on E x a m in a t io n : -  T h is  was a h e a l t h y ,  w e l l - n o u r i s h e d  
c h i l d ,  w i th  no d e h y d r a t i o n  or  t o x i c i t y .  The l e f t  
tympanic  membrane was no rm al  bu t  th e  r i g h t  tympanic  
membrane was v e r y  u n h e a l t h y  w i th  m a r g i n a l  i n j e c t i o n  
and t h e r e  was p r o f u s e  d i s c h a r g e .  O th e r  e x a m in a t io n  
was n e g a t i v e  and the  t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  T h is  c h i l d  made an u n e v e n t f u l  r e c o v e r y .  I t  g a in e d  
w e ig h t  from t h e  day o f  a d m is s io n  and o t o r r h o e a  c ea sed  
on 3 1 . 7 . 3 7 .  I t  was d i s c h a r g e d  home w e l l  on 7 . 8 . 3 7 .
19G
D e s c r i p t i o n  o f  G r a p h ; -  In  t h i s  c a s e  where d r a i n a g e  was
s a t i s f a c t o r y  t h e r e  was no marked d i s t u r b a n c e .  The 
t o t a l  w h i t e  c o u n t  and the  t o t a l  p o ly m o rp h o n u c le a r  
c o u n t  were n e v e r  o u t w i t h  normal  l i m i t s ,  b u t  the  
m u l t i p l e  ind ex  was s l i g h t l y  e l e v a t e d  t o  b e g in  w i t h ,  
i n d i c a t i n g  the  p r e s e n c e  o f  i n f e c t i o n ,  and s u b s id e d  
a s  t h e  e a r  d r i e d  and i n f a n t  g a in e d  w e i g h t .
r . r *l w -.r*
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Name: -  F .A .  N o : -  4 3 .  S e x : -  F e m a le .  A g e : -  4 m o n th s .
A d m i t t e d : -  2 2 . 7 . 3 7 .  D i e d : -  2 . 8 . 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i th  a  h i s t o r y  o f
d i a r r h o e a  and v o m i t i n g  o f  f o u r  d a y s ’ d u r a t i o n .
C o n d i t i o n  on E x a m i n a t i o n : -  This  c h i l d  was v e r y  i l l  and 
t o x i c .  There  was s l i g h t  d e h y d r a t i o n  and v e ry  
l o o s e  s t o o l s .  The r i g h t  tympanic  membrane seemed 
n o rm a l ,  w h i le  t h e  l e f t  tympanic  membrane showed 
m a r g i n a l  i n j e c t i o n  and a s l i g h t  bu lg e  p o s t e r i o r l y .  
There  was s l i g h t  p u r u l e n t  d i s c h a r g e  from th e  eyes  
and the  t e m p e r a t u r e  was 1 0 0 .8 °  F.
P r o g r e s s : -  on 2 4 .7 .3 7  l e f t  m yringotom y was p e r fo rm e d  and 
pus o b t a i n e d .  On 2 5 . 7 .3 7  g e n e r a l  c o n d i t i o n  seemed 
s l i g h t l y  improved,  a l t h o u g h  the  c h i l d  was s t i l l  v e r y  
i l l .  The r i g h t  tympanic  memDrane was v e r y  i n j e c t e d  
and b u l g i n g ,  w h i l e  the  l e f t  tympanic  membrane showed 
m yringotomy wound open  b u t  no d i s c h a r g e .  On 2 6 .7 .3 7  
r i g h t  m yringotomy was p e r fo rm e d  and s l i g h t  amount o f  
pus r e l e a s e d .  On th e  f o l l o w in g  day  b o th  e a r s  were
d i s c h a r g i n g .  Meanwhile  p y r e x i a  had c o n t i n u e d  between
100° and 101° F.  Marked w e ig h t  l o s 3  t h e n  commenced 
and on 3 0 .7 . 3 7  th e  c h i l d  was v e r y  i l l ,  b o th  e a r s  
d i s c h a r g i n g  p r o f u s e l y  and t e m p e r a t u r e  103°  F .  The 
i n f a n t  u l t i m a t e l y  d i e d  on 2 . 8 . 3 7 .
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D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d ex  f e l l  a f t e r  the  
f i r s t  m yringotomy and s l i g h t l y  a f t e r  t h e  seco n d ,  
b u t  rem a in e d  h i g h  t h r o u g h o u t .  The t o t a l  w h i te  
co u n t  c o n s i s t e n t l y  r o s e  t h r o u g h o u t  w i t h  a  s a t i s ­
f a c t o r y  n e u t r o p h i l i c  r e s p o n s e .
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Name: -  M .S .  w o : -  4 4 .  S e x : -  F e m a le .  A g e : -  6 m o n t h s .
A d m i t t e d : -  3 . 8 . 3 7 .  D i e d : -  2 1 . 8 . 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a  h i s t o r y  o f  an
u l c e r a t e d  mouth o f  l o u r  d a y s '  d u r a t i o n  and d i a r r h o e a  
o f  one d a y ' s  d u r a t i o n .  The i n f a n t  was v e ry  f r e t f u l  
b u t  t h e r e  nad been no v o m i t i n g .
C o n d i t i o n  on E x a m i n a t i o n : -  This  c h i l d  was somewhat t o x i c  and 
s l i g h t l y  d e h y d r a t e d .  The t h r o a t  was c o n g e s t e d  and 
th e  tongue  d r y  and u l c e r a t e d .  Both  tympanic  membranes 
were a c u t e l y  in f la m e d  and b u l g i n g ,  th e  l e f t  more th a n  
the  r i g h t .  T em pera tu re  was 1 0 1 .6 °  F. and o t h e r  
e x a m in a t io n  was n e g a t i v e .
P r o g r e s s : -  On the f o l l o w i n g  day the  s t o o l s  were l o o s e  and
o f f e n s i v e  and t e m p e r a t u r e  had been as  h i g h  a s  1 0 3 .4 °  F. 
Both tympanic  membranes were i n f l a m e d .  L e f t  m y r in g ­
otomy was p e r fo rm e d  b u t  t h e r e  was no d i s c h a r g e .  on
6 . 8 . 3 7  marked w e ig h t  l o s s  o c c u r r e d ;  the  c h i l d  was v e r y  
t o x i c  and d e h y d r a t e d ;  the  t h r o a t  and mouth were 
c l e a n e r .  L e f t  m yringotom y was r e p e a t e d  w i th  r e l e a s e  
of  m o d e ra te  amount o f  t h i n  p u s .  The r i g h t  tympanic  
membrane a p p e a re d  to  be s u b s i d i n g .  On 7 . 8 . 3 7  t h e r e  
was s l i g h t  d i s c h a r g e  from th e  l e f t  e a r  and p o s t  m e a ta l  
w a l l  was s l i g h t l y  oed em ato us .  C o n d i t i o n  c o n t in u e d  
u n a l t e r e d  e x c e p t  t h a t  d i s o h a r g e  c e a s e d  from l e f t  e a r .
On 1 3 . 8 .3 7  th e  c h i l d  was e x t r e m e l y  i l l  w i t h  t e m p e r a t u r e  
o f  1 0 2 .2 °  F.  and t h e  r i g h t  tym pan ic  membrane was a g a i n  
a c u t e l y  in f la m e d  and b u l g i n g ,  w h i le  th e  l e f t  tym pan ic  
membrane seemed o n l y  s l i g h t l y  i n j e c t e d .  B i l a t e r a l  
m yringotom y was p e r fo rm e d  and  a s m a l l  amount o f  pus 
o b t a i n e d  frcm the  l e f t  e a r ,  and a l a r g e  amount from th e  
r i g h t .  The f o l lo w in g  day t h e  r i g h t  e a r  was d i s c h a r g ­
ing  p r o f u s e l y ,  but  t h e r e  was no d i s c h a r g e  f rom  t h e  l e f t .  
On 1 6 .8 , 3 7  the  i n f a n t  was s t i l l  v e r y  i l l  w i t h  t e m p e r a t u r e  
o f  1 0 2 .8 °  F. and b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y .  
T h is  c o n d i t i o n  c o n t i n u e d  u n t i l  d e a t h  on 2 1 . 8 . 3 7 .
2 0 2
D e s c r i p t i o n  o f  G rap h : -  The m u l t i p l e  in d e x  was h i g h  p r a c t i c ­
a l l y  t h r o u g h o u t .  I t  f e l l  somewhat w i t h  a s l i g h t  
g a i n  in  w e ig h t  and a  r e l e a s e  o f  pus a t  t h e  second 
l e f t  m yringotom y.  T here  was a  s a t i s f a c t o r y  t o t a l  
w h i t e  c o u n t  and n e u t r o p h i l i c  r e s p o n s e .  At t h i s  
p o i n t  t h e r e  was a  s l i g h t  improvement  i n  th e  c h i l d ’ s 
c o n d i t i o n .  Then the  m u l t i p l e  i n d e x  r o s e  v e r y  h i g h  
and  d i d  n o t  f a l l  u n t i l  th e  b i l a t e r a l  myringotomy 
e s t a b l i s h e d  d r a i n a g e .  The r i s e  p r e v i o u s  to  i t  was 
accom panied  by a  f a l l  i n  the  t o t a l  w h i t e  c o u n t ,  i . e .  
the  m u l t i p l e  in d ex  was a more a c c u r a t e  g u id e  to  the  
s t a t e  o f  th e  c h i l d .  The m u l t i p l e  in d e x ,  however, 
r e m a in e d  h ig h  and g r a d u a l l y  r o s e  a g a i n  w i th  th e  
t o t a l  w h i t e  c o u n t  when the  c h i l d  d i e d .  On th e  whole 
t h e  m u l t i p l e  in d ex  and w e ig h t  c u rv e s  co n verg e  i n ­
d i c a t i n g  a bad p r o g n o s i s .
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Name; -  IvI.R, w o : -  4 5 .  S e x : -  F e m a le .  A g e : -  4 m o n th s .
A d m i t t e d : -  9 . 8 . 3 7 .  D i s c h a r g e d : -  1 .1 0 .3 7
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a h i s t o r y  o f  eczema
aro u n d  e a r s  o f  f i v e  w eeks ’ d u r a t i o n .  The l e f t  e a r  
had commenced to d i s c h a r g e  on th e  m orn ing  o f  a d m i s s io n .  
The i n f a n t  a p p e a re d  to  have  p a in  i n  e a r s  -  r o l l i n g  
o f  head  and i t  was v e r y  r r e t f u l .  v o m i t in g  had 
o c c u r r e d  but  no d i a r r h o e a .
C o n d i t i o n  on E x a m in a t io n : -  T h is  was a v e r y  f r e t f u l  i n f a n t  w i t h  
p r o f u s e  l e f t  o t o r r h o e a .  There  was an  eczem atous  
c o n d i t i o n  b e h in d  b o th  p i n n a e ,  out  o t h e r  e x a m in a t io n  
was n e g a t i v e  and t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  un 1 2 .8 .3 7  the  c h i l d  was v e r y  w e l l .  There  was
p r o f u s e  l e f t  o t o r r h o e a  and the  r i g h t  tym pan ic  membrane 
was p a l e  and l a c k - l u s t r e ,  and by 1 9 .8 .3 7  d i s c h a r g e  had 
d e c r e a s e d  and th e  i n f a n t  was g a i n i n g  w e ig h t  s a t i s ­
f a c t o r i l y .  The eczema was p r a c t i c a l l y  c l e a r .  on
8 . 9 . 3 7  b o th  tympanic  membranes lo o k e d  u n h e a l t h y  and 
t h e r e  was s t i l l  some d i s c h a r g e  f rom  th e  l e f t  e a r ,  and 
on 1 0 . 9 . 3 7  the  i n f a n t  d e v e lo p e d  b i l a t e r a l  s t y e s ,  which 
were q u i t e  s e v e r e  and o o n t in u e d  f o r  some n i n e  days .  
C o n d i t i o n  th en  improved u n t i l  d i s c h a r g e  from h o s p i t a l  
on 1 . 1 0 . 3 7 .
2 0 5
N.<>
D e s c r i p t i o n  o f  G r a p h : -  T h is  g r a p h  i s  i n t e r e s t i n g  a s  i t
d e m o n s t r a t e s  how much r e s p o n s e  v a r i e s  in  i n f a n t s .
The m u l t i p l e  in d ex  was somewhat e l e v a t e d  to  b e g in  
w i t h  and w hi le  d i s c h a r g e  from e a r  was s a t i s f a c t o r y ,  
and t h e n  s u d d e n ly  r o s e  s h a r p l y  on 2 . 1 0 . 3 7  and con ­
t i n u e d  to  do so u n t i l  a  v e r y  h i g h  f i g u r e  was r e a c h e d  
on 6 . 1 0 . 3 7 .  There was no d e t e c t a b l e  change i n  th e  
c h i l d ’s g e n e r a l  c o n d i t i o n  o r  i n  the  c o n d i t i o n  o f  i t s  
e a r s .  The o n l y  e x p l a n a t i o n  f o r  t h i s  r i s e  i n  th e  
m u l t i p l e  in d ex  was th e  o c c u r r e n c e  o f  s t y e s  i n  b o th  
e y e s ,  and t h i s  r i s e  p r e c e d e d  t h e i r  a p p e a ra n c e  by 
some d a y s .  The t o t a l  w h i t e  c o u n t  gave  a  s l i g h t  
r i s e  a l s o  a t  t h i s  p o j n t ,  b u t  n o t  o u t w i t h  norm al  
f i g u r e s .  The m u l t i p l e  in d e x  s u b s i d e d  a s  th e  s t y e s  
d i s c h a r g e d  and c l e a r e d  u p .  The g r a p h  i l l u s t r a t e s  
the  marked d i s t u r b a n c e  a p p a r e n t l y  t r i f l i n g  r e t a i n e d  
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2 0 7
Name; -  D.H. N o : -  4 6 .  S e x : -  F e m a le .  A g e : -  6 m onths
A d m i t t e d : -  1 4 . 6 . 3 7 .  D i s c h a r g e d : -  1 2 .1 1 .3 7
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  a
" c o l d "  two weeks a g o .  The l e f t  e a r  had been  d i s ­
c h a r g i n g  f o r  one week and the  s t o o l s  were l o o s e  and 
g r e e n . o  O c c a s i o n a l  v o m i t in g  had o c c u r r e d .
C o n d i t i o n  on E x a m i n a t i o n : -  This  was a we 11- n o u r i s h e d  i n f a n t ,  
n o t  t o x i c  and n o t  d e h y d r a t e d .  S t o o l s  were l o o s e  b u t
i t  was t a k i n g  i t s  f e e d s  w e l l .  The r i g h t  tympanic
membrane l a c k e d  l u s t r e ,  but  the  l e f t  tympanic  membrane 
was a c u t e l y  in f l a m e d  and t h e r e  was c o n s i d e r a b l e  
d i s c h a r g e .  O th e r  e x a m in a t io n  was n e g a t i v e  and th e  
t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  On 2 1 .6 .3 7  t h e  r i g h t  e a r  commenced to  d i s c h a r g e  
and on 2 6 .6 . 3 7  b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y  
and g a i n  i n  w e ig h t  had n o t  been  s a t i s f a c t o r y .  Dur ing  
e a r l y  days o f  Sep tem ber  w e igh t  went  u p ,  b u t  on 7 . 9 . 3 7  
w e ig h t  l o s s  began and by 1 0 .9 . 3 7  c o n s i d e r a b l e  w e ig h t  
had Deen l o s t  and s t o o l s  were l o o s e .  S l i ^ a t  g a i n  i n  
w e ig h t  t h e n  to o k  p l a c e  and on 1 5 . 9 . 3 7  b i l a t e r a l  
p o s t e r i o r  d r a i n a g e  was p e r fo rm e d  and pus found  in  b o th  
m a s to id  a n t r a ,  the  r i g h t  b e in g  somewhat worse th a n  th e  
l e f t .  On 2 1 .9 .3 7  e a r s  were  d r y  and g e n e r a l  c o n d i t i o n  
was f a i r ,  b u t  on 2 8 . 9 . 3 7  t h e r e  was v e r y  s l i g h t  l e f t  
d i s c h a r g e .  Meanwhile  d r a i n a g e  from wounds was s a t i s ­
f a c t o r y .  G ra d u a l  g a i n  i n  w e ig h t  o o c u r r e d  and on
2 2 .1 0 .3 7  th e  c h i l d  look ed  v e r y  w e l l ,  a l t h o u g h  t a k i n g  
f e e d s  r e l u c t a n t l y .  The r i g h t  wound was p r a c t i c a l l y  
h e a l e d  and t h e r e  was v e r y  s l i g h t  d i s c h a r g e  from t h e  
l e f t .  The r i g h t  tympanic  membrane was s l i g h t l y  r e d  
and the  l e f t  tympanic  membrane waa n o r m a l .  The l e f t  
wound was much s lo w e r  i n  h e a l i n g  t h a n  th e  r i g h t ,  b u t  
u l t i m a t e l y  d id  on 1 2 . 1 1 . 3 7 ,  b o th  tympanio  ipyembranes 
b e in g  n o r m a l .  The c h i l d  was d i s c h a r g e d  l o o k i n g  v e r y  
w e l l .  E x c e p t  a f t e r  o p e r a t i o n  when t e m p e r a t u r e  r o s e  
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D e s c r i p t i o n  o f  G raph : -  The m u l t i p l e  in d e x  was h ig h  to  b e g in
w i t h  and r o s e  somewhat w i t h  r i r s t  marked l o s s  o r  w e igh t  
( 2 9 . 6 . 3 7 ) .  i t  t h e n  r o s e  m a rk e d ly  w i t h  f a l l  i n  w e ig h t  
which  o c c u r r e d  on 7 . 9 . 3 7 .  ,/hen o p e r a t i o n  was done and 
d i s c h a r g e  had c e a s e d ,  m u l t i p l e  i n d e x  was f a l l i n g  and 
g a i n  i n  w e ig h t  had o c c u r r e d .  N e v e r t h e l e s s ,  i t  was 
t h o u g h t  t h a t  t h e  i n f a n t  m ig h t  become t o x i c  and t h a t  i t  
was b e t t e r  t o  o p e r a t e  w h i l e  g e n e r a l  c o n d i t i o n  was good.  
A f t e r  o p e r a t i o n  th e  m u l t i p l e  i n d e x  f e l l  v e r y  s h a r p l y ,  
About 3 . 1 0 . 3 7  t h e r e  commenced a  p e r i o d  when g a i n  i n  
w e ig h t  was n o t  s a t i s f a c t o r y  and the  m u l t i p l e  in d e x  r o s e  
a g a i n .  A p a r t  f rom the  r e l u c t a n c e  o f  the  l e f t  wound to 
h e a l ,  no e x p l a n a t i o n  was o b v io u s  f o r  t h i s  second  r i s e .  
The m u l t i p l e  i n d e x  f e l l  a g a i n  to  no rm al  a s  f i n a l  g a i n  
i n  w e ig h t  o c c u r r e d .  The t o t a l  w h i te  c o u n t  was n e v e r  
o u t w i t h  norm al  l i m i t s  and gave no i n d i c a t i o n  o f  th e  
c h i l d ' s  c o n d i t i o n .  The m u l t i p l e  i n d e x  r e f l e c t e d  
















































































































Name: -  B.Y.  N o : -  4 7 .  S e x : -  M a le .  A g e : -  5 -^ m o n th s .
A d m i t t e d : -  3 1 . a . 37. D i e d : -  2 0 . 9 . 3 7 .
H i s t o r y : -  This  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  b i ­
l a t e r a l  o t o r r h o e a  o f  t h r e e  d a y s ’ d u r a t i o n  and " c o ld "  
a l s o  o f  t h r e e  d a y s '  d u r a t i o n .  There  was no d i a r r h o e a  
o r  v o m i t i n g ,  and th e  i n f a n t  had been t a k i n g  i t s  f e e d s  
w e l l  and g a i n i n g  w e ig h t .
C o n d i t i o n  on E x a m i n a t i o n : -  This  c h i l d  was w e l l - n o u r i s h e d  w i th  
s l i g h t  n a s a l  d i s c h a r g e  and some n a s o - p h a r y n g i t i s .
Both e a r s  were d i s c h a r g i n g ,  the  l e f t  r a t h e r  more t h a n  
the  r i g h t .  O th e r  e x a m in a t io n  was n e g a t i v e  and the  
c h i l d  was a p y r e x i a l .
P r o g r e s s : -  On t i . 9 . 3 7  the  c h i l d ’ s w e ig h t  was s a t i s f a c t o r y  and 
i t  l o o k e d  w e l l .  The l e f t  e a r  was d i s c h a r g i n g  p r o ­
f u s e l y  b u t  th e  r i g h t  was d r y  and the  tympanic  membrane 
s l i g h t l y  i n j e c t e d .  By 1 3 . 9 .3 7  w e ig h t  was s t a t i o n a r y  
and th e  e a r s  were un ch an ged ,  e x c e p t  t h a t  the  i n j e c t i o n  
o f  the  r i g h t  tympanic  membrane was much more m arked .
On 1 4 .9 .3 7  l e f t  o t o r r h o e a  had c e a s e d  and w e ig h t  l o s s  
had o c c u r r e d .  L e f t  m yringotom y was p e r fo rm e d  and 
t h i c k  pus  r e l e a s e d .  L e f t  myringotomy had to  be 
r e p e a t e d  w i t h  l i b e r a t i o n  o f  pus  on 1 6 . 9 . 3 7 ,  when the 
r i g h t  tympanic  membrane was o n ly  s l i g h t l y  i n j e c t e d .
On l b . 9 .3 7  t e m p e r a t u r e  was 100° F . , l o s s  o f  w e ig h t  
c o n t i n u e d  and the  o h i l d  lo o k ed  v e r y  t o x i c .  B i l a t e r a l  
m yringotom y was p e r fo rm e d  and pus o b t a i n e d  on th e  l e f t  
s i d e  b u t  o n ly  b lo od  on the  r i g h t .  On 2 0 . 9 . 3 7  b i ­
l a t e r a l  p o s t e r i o r  d r a i n a g e  was p e r f o r m e d  and pus found  
4n b o th  s i d e s .  U n f o r t u n a t e l y  t h e  i n f a n t  d i e d  on the  
same day .
D e s c r i p t i o n  o f  G r a p h : -  The m u l t i p l e  in d e x  was e l e v a t e d  a t  
th e  b e g in n in g  o f  the  i l l n e s s  b u t  n o t  m a rk e d ly  so .  
i t  g r a d u a l l y  r o s e  u n t i l  l b . y . 3 7  when myringotomy 
was p e r fo rm e d .  T h is  was f o l l o w e d  by a  s l i g h t  f a l l  
and th e n  t h e  m u l t i p l e  in d e x  c o n t i n u e d  to  r i s e  s lo w ly  
u n t i l  d e a t h .  T here  i s  c o n verg ence  o f  w e ig h t  and 
m u l t i p l e  in d e x  c u r v e s  -  i n d i c a t i n g  a  bad p r o g n o s i s .  
The t o t a l  w h i t e  c o u n t  n e v e r  r o s e  o u t w i t h  norm al  
l i m i t s  and o n l y  to w a rd s  the  end was t h e r e  any  
n e u t r o p h i l i c  r e s p o n s e .  The m u l t i p l e  i n d e x  he re  
a c c u r a t e l y  r e f l e c t e d  tn e  p r o g r e s s  o f  t h e  c a s e .
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N am e: -  M.B. N o : -  4 8 .  S e x : -  F e m a le .  A g e : -  7 m onths
A d m i t t e d : -  l l . y . 3 7  D i e d : -  1 5 . 9 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i th  a h i s t o r y  o f
d i a r r h o e a  and v o m i t in g  o f  one week’ s d u r a t i o n .
C o n d i t i o n  on E x a m i n a t i o n : -  C h i ld  was v e r y  i l l  and t o x i c .
S t o o l s  were v e r y  l o o s e ,  e a r s  a p p e a re d  normal  and 
t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  Two days l a t e r  i n f a n t  was v e r y  i l l ,  t o x i c  and 
d e h y d r a t e d .  S t o o l s  were v e r y  l o o s e ,  b u t  t h e r e  was 
no v o m i t in g  and c h i l d  was t a k i n g  i t s  f e e d s  w e l l .  
T em pera tu re  r o s e  to  101° F. and l e f t  tympanic  membrane 
was d u l l  r e d  and b u l g in g  a  l i t t l e .  On 1 4 .9 .3 7  b o th  
tym pan ic  membranes were b u l g i n g  and b i l a t e r a l  my­
r in g o to m y  was p e r f o r m e d .  Pus was o b t a i n e d  from l e f t  
s i d e ,  b u t  n o t  so much from r i g h t .  The f o l l o w i n g  
day  b o th  e a r s  were d i s c h a r g i n g ,  b u t  the  c h i l d  was v e ry  
g r e y  and t o x i c  and u l t i m a t e l y  d i e d .
Blood I n v e s t i g a t i o n s : -  u n l y  two e s t i m a t i o n s  were made on
t h i s  c a se  and i t  w i l l  be s e e n  t h a t  t o t a l  w h i t e  coun t  
r o s e  m a r k e d ly  a t  second  e s t i m a t i o n .  N e u t r o p h i l i c  
r e s p o n s e  was good a t  second  e s t i m a t i o n .  m u l t i p l e  
in d e x  was v e r y  h i g h  a t  f i r s t  and  a l t h o u g h  i t  f e l l  
c o n s i d e r a b l y  a f t e r  m yringotom y,  i t  s t i l l  r em a ined  
























































Name: -  L . L .  No_:- 4 9 .  S e x : -  M a le .  A g e : -  7 m o n th s .
A d m i t t e d : -  6 . 9 . 3 7 .  D i s c h a r g e d : -  1 2 .1 0 . 3 7 .
H i s t o r y : -  T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  v o m i t in g
f o r  the  p a s t  t h r e e  d a y s .  Two weeks p r e v i o u s l y  
d i a r r h o e a  and v o m i t in g  had t a k e n  p l a c e ,  but  th e  i n f a n t  
had seemed to  r e c o v e r .  Loss o f  w e ig h t  had a l s o  been 
n o t i c e d .
C o n d i t i o n  on E x a m i n a t i o n : -  T h is  was a p a l e  b u t  w e l l - n o u r i s h e d  
c h i l d ,  no d e h y d r a t i o n .  The s t o o l s  were l o o s e  and 
v o m i t i n g  o c c a s i o n a l l y  o c c u r r e d ,  b u t  i t  t o o k  i t s  f e e d s  
w e l l .  L e f t  tympanic  membrane was a c u t e l y  i n f l a m e d  
and seemed to  be b u l g in g  p o s t e r i o r l y .  The r i g h t  
tympanic  membrane was n o rm a l .  O th e r  e x a m in a t io n  was 
n e g a t i v e  and th e  t e m p e r a t u r e  was n o t  e l e v a t e d .
P r o g r e s s : -  On th e  f o l l o w i n g  day  s t o o l s  were l o o s e  and v o m i t ­
in g  s t i l l  o c c u r r e d  and t h e  e a r s  were u n c h an g e d .  On
1 0 . 9 .3 7  e a r s  were s e t t l i n g  w i th  l o c a l  t r e a t m e n t ,  and on
2 0 .9 .3 7  w e ig h t  g a i n  was u n s a t i s f a c t o r y  and b o th  tympanic  
membranes were i n j e c t e d .  T h is  s i t u a t i o n  o b t a i n e d  u n t i l
4 . 1 0 .3 7  when th e  i n f a n t  s t i l l  l o o k e d  u n w e l l  and was n o t  
g a i n i n g .  The e a r s  were s t i l l  i n j e c t e d .  Ga in  in  
w e ig h t  t h e n  commenced, and on 1 1 .1 0 .3 7  e a r s  were norm al  
and g e n e r a l  c o n d i t i o n  was much im proved .  The i n f a n t  
was d i s c h a r g e d  w e l l  on 1 2 . 1 0 . 3 7 .  The e a r s  n e v e r  d i s ­
c h a rg e d  t h r o u g h o u t  i t s  s t a y  i n  h o s p i t a l .
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D e s c r i p t i o n  o f  G ra p h : -  Tills g r a p h  shows a  marked e l e v a t i o n  o f  
m u l t i p l e  in d e x  d u r i n g  th e  more a c u t e  s t a g e  o f  the  
i l l n e s s .  The m u l t i p l e  ind ex  rem ained  e l e v a t e d  d u r in g  
t h e  whole p e r i o d  when g a i n  i n  w e ig h t  was u n s a t i s f a c t o r y ,  
and  i t  was o n l y  when g a i n  i n  w e igh t  commenced a b ou t
4 . 1 0 . 3 7  t h a t  th e  m u l t i p l e  in d e x  f e l l  to  norm al  and  the 
two c u rv e s  d i v e r g e d .  The m arked  r i s e  i n  th e  m u l t i p l e  
in d ex  p r e c e d e d  the r i s e  i n  th e  t o t a l  w n i t e  c o u n t  and 
t o t a l  p o ly m o rp h o n u c le a r  c o u n t .  The g r a p h  shows th e  
m arked  d i s t u r b a n c e  which can accompany q u i t e  a  m i ld  
i n f e c t i o n , a s  t h i s  was n e v e r  more th a n  a  m i ld  c a se  o f  
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Name: -  A 
A d m i t te d  :■
H i s t o r y : -
C o n d i t i o n
P r o g r e s s :
• T. N o : -  5 0 .  S e x : -  F e m a le .  A g e : -  5 m o n t h s .
- 2 7 . ^ . 3 7 .  D i s c h a r g e d : -  2 2 . 1 0 . 3 7 .
T h is  c h i l d  was a d m i t t e d  w i t h  a h i s t o r y  o f  
d i a r r h o e a  and v o m i t in g  f o r  t h r e e  d a y s ,  d u r i n g  which 
i t  had been  r e f u s i n g  i t s  f e e d s .
on E x a m i n a t i o n : -  The c h i l d  was f a i r l y  w e l l  
n o u r i s h e d  b u t  g r e y ,  v e r y  i l l  and t o x i c - l o o k i n g ,  and 
i t s  e y es  were sun ken .  I t s  t e m p e r a t u r e  was 1 0 2 .2 °  F. 
and i t s  s t o o l s  were l o o s e  and f r e q u e n t .  There  were 
a  few c r e p i t a t i o n s  a t  b o t h  b a se s  b u t  no o t h e r  p h y s i c a l  
s i g n s .  The tym pan ic  membranes l a c k e d  l u s t r e .
T hree  d a y s  l a t e r ,  d u r i n g  which  i t s  c o n d i t i o n  d id  
n o t  im prove ,  b o th  tym pan ic  membranes were o b s e r v e d  to  
be i n j e c t e d  w i t h  s l i g h t  p o s t e r i o r  b u l g in g  on t h e  l e f t  
s i d e ,  and  on 1 . 1 0 .5 7  b i l a t e r a l  m yringotomy was p e r ­
formed and pus o b t a i n e d  on b o t h  s i d e s .  On t h e  f o l l o w ­
in g  day  b o th  e a r s  were d i s c h a r g i n g  p r o f u s e l y  and w i t h ­
i n  two days  o f  th e  m yr ingo tom y th e  t e m p e r a t u r e  was 
n o rm al  and th e  i n f a n t  g a i n i n g  i n  w e i g h t .  The e a r s  
c o n t i n u e d  to  d i s c h a r g e  u n t i l  1 3 . 1 0 . 3 7 ,  when the  d i s ­
c h a rg e  c e a s e d .  D i a r r h o e a  and v o m i t i n g  c e a s e d  and the  








D e s c r i p t i o n  o f  G r a p h ; -  r iecovery  g r a p h  showing d e v a r i c a t i o n  
o f  w e ig h t  and m u l t i p l e  in d e x  c u r v e s .  The m u l t i p l e  
in d e x  i s  n o t  u n d u l y  h i g h  and f a l l s  c o n s i d e r a b l y  a f t e r  
the  m yringotom y,  and t h e r e  i s  a  r e a s o n a b l y  good 
n e u t r o p h i l i c  r e s p o n s e .  The second  r e a d i n g  o f  th e  
m u l t i p l e  in d e x  g i v e s  a  more a c c u r a t e  e s t i m a t i o n  o f  
p r o g r e s s  t h a n  the  t o t a l  w h i t e  cou n t  o r  t o t a l  p o l y ­
m o rp h o n u c le a r  c o u n t ,  b o t h  o f  which  had r i s e n .  At 
t h e  r o u r t h  r e a d i n g  the  m u l t i p l e  i n d e x  has f a l l e n  
s l i g h t l y  w h i l e  th e  t o t a l  w h i t e  c o u n t  and t o t a l  p o l y ­
m o rp h o n u c le a r  c o u n t  have Doth r i s e n ,  a g a i n  g i v i n g  
an  a c c u r a t e  p r o g n o s i s .  T hroughou t  t h e  i l l n e s s  the  
t o t a l  w h i t e  cou n t  i s  n e v e r  maricedly h i g h ,  and does 
n o t  g i v e  an  i n d i c a t i o n  o f  th e  p r o g r e s s  o f  t h e  c a s e .
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7 .  ANALYSIS OF CASES AND INVESTIGATIONS.
F i f t y  i n f a n t s  u n d e r  th e  age o f  one y e a r  s u f f e r i n g  
from o t i t i s  m edia  o r  o t i t i s  m edia  and m a s t o i d i t i s ,  c o i n c i d e n t  
w i t h  v a r y i n g  d e g r e e s  o f  d i a r r h o e a  and v o m i t in g  and no o t h e r  
d e t e c t a o l e  p a t h o l o g y  w i t h  one e x c e p t i o n ,  have  been i n v e s t i g a t e d .  
No. 33 was found a t  p o s t -m o r tem  to  be s u f f e r i n g  a l s o  from 
m i l i a r y  t u b e r c u l o s i s .  T w e n ty - e ig h t  were m a le s  and 22 were 
f e m a l e s .  Of th e  50 c a s e s ,  16 d i e d  and 34 r e c o v e r e d .
The c a se s  have been  g rou p ed  a c c o r d i n g  t o  a 
c l i n i c a l  c l a s s i f i c a t i o n  (R e f .  68) d ep en d in g  upon t h e  s e v e r i t y  
o f  th e  i l l n e s s  and th e  p r e s e n c e  o r  a b se n c e  o f  d e h y d r a t i o n  and 
t o x i c i t y ,  a s  f o l l o w s : -
( 1 )  M i ld  Group -  Cases unaccompanied  by d e h y d r a t i o n  o r  
t o x i c i t y  t h r o u g h o u t  th e  i l l n e s s  -  21 c a s e s  (Nos.  4 6 ,  4 0 ,  4 2 ,  45, 
17, 6 ,  9 ,  3 ,  2 1 ,  18, 25,  27 ,  31,  28,  22 ,  15 ,  23, 2 ,  1 1 ,  12 ,  4 9 ) .  
None o f  t h i s  g roup  e v e r  showed c l a s s i c a l  s i g n s  o f  m a s t o i d i t i s ,  
i . e .  r e d n e s s ,  s w e l l i n g  and oedema o v e r  the  m a s to i d  p r o c e s s .  
(R e f s .  15, 1 6 ) .
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( 2 )  Toxic  Group -  Cases admit ted ,  v e ry  i l l  w i t h  v a r y i n g  
d e g r e e s  o f  d e h y d r a t i o n  and t o x i c i t y  and c a s e s  which became 
v e r y  i l l ,  d e h y d r a t e d  and t o x i c  w h i l e  i n  h o s p i t a l  -  25 c a se s  
(Nos.  48,  47 ,  41,  50, 1 ,  7 ,  16, 13, 5 ,  19,  4 ,  10, 29 ,  2 0 ,  30,  
32, 26,  3 3 ,  36,  38,  4 3 ,  44,  39, 14,  8 ) .  None o f  t h i s  g ro u p  
e v e r  showed c l a s s i c a l  s i g n s  o f  m a s t o i d i t i s ,  i . e .  r e d n e s s ,  
s w e l l i n g ,  oedema o v e r  the  m a s to i d  p r o c e s s .  Of t h i s  g roup
15 were p ro v e d  e i t h e r  a t  o p e r a t i o n  o r  a t  a u t o p s y  to  have pus 
in  one o r  b o th  m a s to i d  a n t r a .  Nine r e c o v e r e d  and w h i l e  t h e y  
s u f f e r e d  from o t i t i s  m ed ia ,  were n o t  p roved  t o  have i n f e c t i o n  
o f  t h e  m a s to i d  a n t r a .  One case  d i e d  and a u t o p s y  was r e f u s e d .  
These s u b d i v i s i o n s  a r e  t a k e n  i n t o  a c c o u n t  i n  some o f  t h e  s u b ­
s e q u e n t  a n a l y s e s .  ( R e f s .  7, 4 ,  3 ,  15, 16, 10, 17, 18, 19 ,  20, 
21, 24 ,  26, 27 ,  2.9, 30, 31, 3 2 ) .
( 3 )  C l a s s i c a l  Group -  c a s e s  p r e s e n t i n g  the  c l a s s i c a l  
p i c t u r e  w i t h  r e d n e s s ,  s w e l l i n g  and oedema o v e r  t h e  m a s to i d  
p r o c e s s  -  f o u r  c a s e s  (Nos.  35,  37, 34,  2 4 ) .  (R e f .  4 4 ) .
MILD GROUP.
AGE GROUP & NO. OPERATION PERCENTAGE
NUTRITIONAL OF RECOV­ DIED P.M.
CONDITION CASES ERED R D MORTALITY.
N 3 3 . 0 „ .
0 -3  m onths  H 3 3 — 2 - - —
A 0 0 — 0 — —
T o t a l 6 6 - 2 - - -
N 4 4 . mm .
3-6 m onths  H 4 4 — - - - —
A 0 0 — * — — —
To t a l 8 8 - - - - -
N 3 3 . 0 _ _
6-9 m onths  H 3 3 - 2 - - —
A 1 1 — 1 — —
T o t a l 7 7 - 3 - - -
Grand T o t a l 21 21 - 5 - - -
N -  Normal w e ig h t  o r  w i t h i n  20# o f  no rm al  w e ig h t .
H -  H y p o t h r e p s i a :  60-80# o f  n o im a l  w e i g h t .
A -  A t h r e p s l a :  l e s s  t h a n -60# o f  no rm al  w e i g h t .
R -  Recovered .
D -  Died .
I t  w i l l  be se en  t h a t  t h e  c a s e s  a r e  s p r e a d  f a i r l y  e v e n l y  
ove r  t h e  t h r e e  a g e - g r o u p s ,  t h e r e  b e in g  no undue p r e p o n d e r a n c e  i n  
any one g roup  and t h a t  the  m a j o r i t y  a r e  i n f a n t s  o f  no rm a l  w e i g h t ,
o r  h y p o t l i r e p t i c  i n f a n t s .  There  i s  o n l y  one a t h r e p t i c  i n f a n t  
i n  t h i s  g ro u p .  F iv e  i n f a n t s  were o p e r a t e d  upon and a l l  f i v e  
r e c o v e r e d .
TOXIC GROUP.
AGE GROUP & NO. OPERATION PERCENTAGE
NUTRITIONAL OF RECOV­ DIED P.M.
CONDITION CASES ERED R D MORTALITY.
N 1 0 1 m 0 1
0 -3  m onths  H 4 1 3 - 2 3
A 0 0 0 — 0 0
T o t a l 5 1 4 - 2 4 80#
N 4 2 2 0 2 0
3 -6  m onths  H 11 4 7 1 2 4
A 0 0 0 0 0 0
T o t a l 15 6 9 1 4 4 60#
N 4 3 1 1
6-9 m onths  H 0 0 0 - - 0
A 1 0 1 — 1
T o t a l 5 3 2 - - 2 40#
Grand T o t a l 25 10 15 1 6 10 60#
This  t a b l e  shows t h a t  t h e  g r e a t e s t  number o f  c a s e s  
o c c u r r e d  i n  the  age g roup  3 -6  m o n ths ,  bu t  t h a t  th e  h i g h e s t  
d e a th  r a t e  was i n  the  age group  0 -3  m o n th s .  The m a j o r i t y  a r e
22G
i n f a n t s  o f  normal  w e ig h t  o r  h y p o t h r e p t l c  i n f a n t s ,  o n l y  one 
b e in g  a t h r e p t i o .  E i g h t y - f i v e  p e r  c e n t ,  o f  t h o s e  o p e r a t e d  
upon d i e d  b u t  o n l y  50 p e r  c e n t ,  o f  t h o s e  t r e a t e d  c o n s e r v a t i v e l y  
d i e d .   ^Re f  s . 40 ,  4 3 ,  6 5 ) .
CLASSICAL GROUP.
Of th e  f o u r  c a s e s  t h r e e  were o f  n o rm a l  w e ig h t  and 
one was h y p o t h r e p t i c .  A l l  were o p e r a t e d  upon w i t h  t h r e e  
r e c o v e r i e s  and one d e a t h .
Fam ily  H i s t o r y  and S o c i o l o g i c a l  C o n d i t i o n s .
P a r t i c u l a r s  were t a k e n  w i t h  r e g a r d  t o  p r e s e n c e  in  
the  p a r e n t s  o r  o t h e r  members o f  th e  f a m i l y  o f
( 1 )  I n f l u e n z a .
[2 ) S o re  T h r o a t s .
13) N a sa l  D i s c h a r g e .
E a r  D i s c h a r g e .
( 5 ) B r o n c h i t i s .
^6) Pneumonia.
( 7 )  S k in  D i s e a s e .
Group
P e r c e n t a g e  w i t h  h i s t o r y  
o f  i n f e c t i o n  i n  
t h e  f a m i l y .
u v e rc ro w d in g
Mild   ^21 c a s e s ) 57% 42%
Toxic  \25 o a s e s ) 64% 44%
C l a s s i c a l  1 4 o a s e s ) 75% n i l .
A verage 64% 40%
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The p e r c e n t a g e  o f  i n f e c t i o n  in  the  f a m i l i e s  i s  
q u i t e  h i g h ,  th e  commonest b e in g  s o r e  t h r o a t s  and i n f l u e n z a  i n  
t h e  p a r e n t s  and b r o n c h i t i s  and pneumonia i n  th e  s i b l i n g s .
The p e r c e n t a g e  o f  o v e rc ro w d in g  i s  r e m a r k a b l y  low c o n s i d e r i n g  
t h e  s o c i o l o g i c a l  g ro u p  f rom  which t h e s e  p a t i e n t s  were t a k e n  
and a p p e a r s  n o t  t o  be a  f a c t o r  o f  g r e a t  im p o r t a n c e .  (R e f .  4 8 ) .
P r e v i o u s  I l l n e s s e s  o f  the  C h i l d : -  F o u r t e e n  i n f a n t s  had  a
h i s t o r y  o f  p r e v i o u s  i l l n e s s : -
E n t e r i t i s  -  Nos.  3 ,  31,  22,  14 .
E n t e r i t i s  and O t i t i s  Media -  No. l b .
Broncho-Pneumonia  and B r o n o h i t i s  -  Nos.  42,  16 ,  26. 
Broncho-Pneumonia  and O t i t i s  Media  -  Nos.  17.
Whooping Cough -  No. 36.
"Rash" -  No. 2.
? D i p h t h e r i a  -  No. 30.
"Marasmus" -  No. 40.
Im p e t ig o  -  No. 18 .
O b s t e t r i c a l  H i s t o r y : -
( 1 )  A sphyx ia  a t  b i r t h  -  7 i n f a n t s  were d e s c r i b e d  a s
" b lu e "  s h o r t l y  a f t e r  b i r t h .
( 2 )  L eng th  o f  l a b o u r  -  Times v a r i e d  from one h o u r  t o
f i v e  d a y s ,  th e  m a j o r i t y  b e i n g  o f  a v e r a g e  d u r a t i o n .
( 3 )  I n s t r u m e n t a l  d e l i v e r i e s ,  e t c . -  There  w e r e :
1 F o rc ep s  d e l i v e r y ;  2 Dry l a b o u r s  w i t h  t h e  c o rd
r o u n d  the  n e c k ;  1 Breech  d e l i v e r y .
( 4 )  C o n v u l s io n s  a t  b i r t h : -  none.
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I t  w i l l  be se en  from t h i s  t a b l e  t h a t  t h e  commonest 
symptoms i n  o r d e r  o f  f r e q u e n c y  a r e  d i a r r h o e a ,  v o m i t i n g ,  l o s s  
o f  w e ig h t  and r e s t l e s s n e s s ,  and t h a t  the  maximum I n c i d e n c e  o f  
d i a r r h o e a  o c c u r s  i n  t h e  i n i t i a l l y  t o x i c  g r o u p .  I t  i s  n o t e ­
w o r th y  t h a t  th e  I n c i d e n c e  o f  a u r a l  d i s c h a r g e  i s  c o n s i d e r a b l y  
h i g h e r  i n  th e  m i l d  group  t h a n  i n  th e  t o x i c  g r o u p s .  I n  e l e v e n  
c a s e s  i n  the  m i l d  g ro u p  one o r  b o t h  e a r s  were d i s c h a r g i n g  on 
a d m i s s i o n .  Of th e  r e m a in in g  t e n  i n  t h e  g r o u p ,  f i v e  were 
a s s i s t e d  by m yringotom y,  u n i l a t e r a l  o r  b i l a t e r a l ,  t h r e e  d i s ­
c h a rg e d  s p o n t a n e o u s l y ,  and two s e t t l e d  w i t h  l o c a l  t r e a t m e n t .
I n  t h e  e i g h t  c a s e s  which became t o x i c  d r a i n a g e  was d i f f i c u l t  
t o  m a i n t a i n  and m yringotomy was o f t e n  r e p e a t e d .  ( R e f s .  2 ,  3, 
4 ,  7 ,  1 0 ,  14,  15,  16,  17 ,  18, 19, 20, 2 1 ,  24,  26, 27,  28 ,  30,
3 6 ,  4 0 ,  4 1 ,  43 ,  44,  4 5 ,  4 7 ,  48,  49,  54,  59,  60, 61 ,  62, 
65, 6 8 ) .
32 ,  34, 
63 ,  64,
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T em pera tu re .
( 1 )  M i ld  C ases .
Cass  No. Maximum F i r s t  24 h o u rs
Maximum 
Second 24 h o u r s
Maximum 
T h i rd  24 h o u r s
46 9 8 .2 9 8 .2 9 8 .2
40 101 99 9 8 .4
42 9 8 .6 9 8 .4 9 8 .4
49 9 8 .8 9 8 .4 9 8 .8
45 9 8 .8 9 8 .4 9 8 .2
17 9 9 .8 9 9 .6 9 8 .4
6 9 9 .4 99 .4 9 8 .6
9 9 8 .6 9 8 .4 9 8 .4
3 99 99 99
21 9 8 .8 9 9 .6 100 .6
18 9 8 .4 9 8 .4 9 8 .4
25 9 8 .4 9 8 .4 9 8 .4
27 9 8 .6 9 8 .8 9 8 .6
31 9 8 .8 9 8 .4 9 8 .4
28 9 8 .2 9 8 .2 9 8 .2
22 99 100 9 8 .2
15 9 8 .4 9 8 .4 9 8 .4
23 9 9 .8 9 9 .2 9 8 .4
2 9 8 .8 9 9 .4 9 8 .8
11 9 8 .2 9 8 .6 9 8 .2
12 9 8 .6 9 8 .2 9 8 .6
Average 9 8 .9 9 8 .7 9 8 .5
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( 2 )  a .  T ox ic  on A dm iss ion .  
P ro v e d  M a s t o i d i t i s .
Case No. Maximum F i r s t  24 ho u rs
Maximum 
Second 24 h ou rs
Maximum 
T h i r d  24 ho u rs
48 9 8 .8 9 8 .8 101
1 100 1 0 3 .8 103
7 9 8 .8 9 8 .2 98
16 9 9 .2 9 8 .8 99
30 1 0 3 .8 1 0 0 .8 103
32 9 8 .6 9 8 .4 9 8 .4
33 1 00 .6 9 9 .8 9 9 .6
36 9 9 .2 101 .2 1 0 1 .2
43 101 .4 100 .6 1 0 1 .8
44 101 .6 103 .4 103
Average 1 00 .1 1 0 0 .3 1 0 0 .8
A P o s t -m o r tem  e x a m in a t io n  was n o t  o b t a i n e d  on Case No. 38
A cute  O t i t i s  Media  o n l y .
Case No*
Maximum 
F i r s t  24 hours
Maximum 
Second  24 h o u rs
Maximum 
T h i r d  24 h o u rs
50 1 0 3 .2 1 0 2 .2 103 .6
4 9 9 .4 9 8 .4 9 9 .2
10 1 0 3 .2 1 02 .6 1 0 1 .8
29 9 9 .8 9 9 .8 9 9 .8
20 9 8 .6 9 8 .4 9 8 .4
26 1 0 3 .2 9 9 .8 98
Average 1 0 1 .2 1 00 .2 1 0 0 .1
( 2 )  b. Cases  which  became Toxic .
Case No. & Type o f  Case Maximum Tem pera tu re  d u r i n g  T o x i c i t y
47 -  m a s t o i d i t i s 1 0 1 .8
41 -  " 104
13 -  " 1 02 .2
5 -  " 1 01 .8
19 -  Acute  O t i t i s  Media 103
39 -  »» *t n 100 .6
14 _ n *t tt 9 9 .8
8 -  M a s t o i d i t i s 103
Average 102
( 3 )  C l a s s i c a l  C ases .
Case No.
Maximum 




T h i r d  24 h o u r s
35 9 9 .6 99 9 8 .8
37 1 00 .2 9 9 .6 9 9 .8
34 9 8 .8 98 98
24 9 9 .6 9 9 .2 9 9 .2
Average 9 9 .5 9 8 .9 9 8 .9
These a n a l y s e s  o f  t e m p e r a t u r e s  show t h a t  i n  t h e  m i l d
case s  and i n  the  c l a s s i c a l  c a s e s  t e m p e r a t u r e s  a r e  n o t  m a r k e d ly  
e l e v a t e d .  I n  the  t o x io  c a s e s  t e m p e r a t u r e  t e n d s  to  be on t h e  whole 
h i g h e r ,  b u t  i s  no h e lp  i n  making a d i a g n o s i s  be tween m a s t o i d i t i s  
and s i m p le  a c u t e  o t i t i s  m ed ia .  ( R e f s .  27, 49 ,  9 9 ) .
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APPEARANCES OF TYMPANIC ME/.BRANES.
Type o f  Case
A p p a r e n t l y
norm al
M i l d l y
i n j e c t e d
Red & 
L a c k - L u s t r e
Very  Red & 
B ulg ing
Red & P o s ­
t e r i o r  Bulge
P a le  & 
L a c k - L u s t r e D e b r is
S l i g h t
D isc h a rg e
Copious
D ischarge
R. L. R. L. R. L. R. L. R. L. R. L. R. L. R. L. R. L.
M i ld  Cases  (21)  
P e r c e n t a g e
0
455
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L eav in g  o u t  o f  c o n s i d e r a t i o n  t h e  c a s e s  o f  c l a s s i c a l  m a s t o i d ­
i t i s ,  t h e  h i g h e s t  p e r c e n t a g e s  o f  a c u t e l y  p a t h o l o g i c a l  drums o c c u r  i n  
th e  t o x i c  g ro u p  o f  o a s e s  and t h e  h i g h e s t  p e r c e n t a g e  o f  drums showing 
r e d n e s s  w i t h  p o s t e r i o r  bul&e,  r e g a r d e d  by some a u t h o r s  a s  i n d i c a t i v e  
o f  m a s to i d  i n v o lv e m e n t ,  o c c u r s  i n  c a s e s  o f  t o x i c  o t i t i s  m e d ia ,  which 
were n e v e r  p ro v ed  to  have m a s t o i d i t i s .  Doubt i s  t h e r e f o r e  c a s t  on 
the  v a l u e  o f  t h i s  s i g n .  The t a b l e  a l s o  shows t h a t  t h e  i n c i d e n c e  o f  
a u r a l  d i s c h a r g e  i s  c o n s i d e r a b l y  h i g h e r  i n  t h e  m i l d  c a s e s  and c l a s s i ­
c a l  c a s e s  t h a n  in  t h e  t o x i o  group* ( R e f s .  2 ,  10, 14 ,  15,  16 ,  24,
49,  5 1 ,  59,  6 0 ) .
2 3 5
B a c t e r i o l o g i c a l  A n a l y s i s .
Swabs were t a k e n  from m a t e r n a l  and p a t e r n a l  n a s o -  
p h a ry n g e s  and from th e  i n f a n t s '  n a so p h a ry n g e s  and e a r s .  Swabs 
were a l s o  t a k e n  a s  o f t e n  a s  p o s s i b l e  a t  o p e r a t i o n  and i n  th e  
p o s t -m o r te m  room. An a t t e m p t  h a s  been  made to  a n a l y s e  t h e s e  
r e s u l t s  i n  t h e  f o l l o w i n g  t a b l e s .  The f i r s t  t h r e e  t a b l e s  i n ­
d i c a t e  t h e  o rg a n i s m s  which  were found  -  common to  b o t h  p a r e n t s  
and  i n f a n t ,  t o  t h e  i n f a n t  and one p a r e n t ,  and i n  th e  i n f a n t  
a l o n e .  The f o u r t h  t a b l e  s e t s  o u t  t h e  o rg a n i s m s  found  i n  t h e  
i n f a n t ' s  e a r  sw abs ,  and th e  f i f t h  t a b l e  i n d i c a t e s  th e  i n c i d e n c e  
o f  o rg a n i s m s  common t o  t h e  i n f a n t ’ s n a so p h a ry n x  and e a r s .
Then f o l l o w  t a b l e s  o f  such  o p e r a t i o n  and p o s t -m o r te m  swabs as  
were o b t a i n e d .
BACTERIOLOGICAL SUH7EY.
















( 1 )  R e s p i r a t o r y  Group 
(!Pneumo coccus 5 29°/° 6 40% 10 45% 15 65%
( M . C a t a r r h a l i s 1 5% 4 26% 5 22% 15 65%
( D i p h t h e r o i d s - 0 35% 2 9% 14 60%
(K. L . B * — — *“ •• —
12) P y ogen ic  Group 
( S ta p h y lo c o c c u s 12 70 % 12 80% 21 95% 22 95%
( S t r e p t o c o c c u s 1 5% 4 26% 2 9% 7 30%
(3) C o l i fo rm  Group 
(B. f a e c .  a l k . . . . 1 4%
(B.Morgan — - — — — — 1 4%
( B ) MILD CASES -  21.
ORGANISMS A l lThree
9
%age










( 1 )  R e s p i r a t o r y  Group
33% 55% 36%(Pneumococcus 3 5 7 13 61%
( M . C a t a r r h a l i s 1 11% 1 11% 6 31% 13 61%
( D i p h t h e r o i d s - - 1 11% 4 21% 11 52%
(K.L .B . — - • “■ 1 4%
( 2 )  P y o g e n ic  Group 
( S t a p h y lo c o c c u s 9 100% 9 100% 18 94% 21 100%
( S t r e p t o o o c c u s — - 1 11% 2 10% 4 19%
( 3 )  C o l i f o r m  Group
4%( B .C o l i - - - - - - 1
(B.Morgan - - - - - - 2 9%
( B . p r o t e u s “ “ 1 4%
2 3 7
















( 1 )  R e s p i r a t o r y  Group 
(IPneumo coccus 1 25# 3 75#
( M . C a t a r r h a l i s - _ - - - - — •
( D i p h t h e r o i d s - - 1 bO# 1 2b# 2 50#
(K.L .B . • *
"
“*
( 2 )  P y og e n ic  Group 
( S taphyl 'o  co ecus 2 100# 2 100# 4 100# 4 100#
( S t r e p t o c o c c u s * - — 1 25# 3 75#
INFANTS' EAR SWABS.
ORGANISMS C l a s s i c a l  -  4 Tox ic -21 M i ld  -  19No. %age No. %age No. #age
















(tneum ococcus  
( M . C a t a r r h a l i s  
( D i p h t h e r o i d s  
(K .L .B .
( 2 )  P y o ge n ic  Group 
( S t a p h y lo c o c c u s  





18 85# 14 73#
( 3 )  C o l i f o r m  Group 
( B .C o l i  
(B.Morgan 
( B . f a e o .  a l k .  











I n c i d e n c e  o f  Organisms common to  I n f a n t s *  Nasopharynx  & E a r s .
ORGANISES C l a s s i c a l  -  4 T ox ic -18 M ild  -16No. %age No. %age No. %age
( 1 )  R e s p i r a t o r y  Group
(Pne umococcus - - 4 22% 2 12%
( M . C a t a r r h a l i s - — - - - -
( D i p h t h e r o i d s 1 25% 1 5% 3 18%
(K.L .B . — - — — — -
( 2 )  P yogen ic  Group
(S ta p h y lo c o c c u s 4 100% 16 88% 13 81%
( S t r e p t o c o c c u s “ — — — •
O p e r a t i o n  and Pos t -M or tem  Swabs.
M i ld  G ases .
Case No. E a r  Swabs O p e r a t i o n  Swabs
3 R. S t a p h .  A lb .
L. S t a p h .  & Pneumo. S t e r i l e
2 R. ) S t a p h .  & S ta p h .
L. ) D i p h t h e r o i d s Pneumococci  
B. c o l i
12 R . )
L . ) S t a p h .  A lb . S t e r i l e
2 3 9
Toxic  C a se s .
Case No. E a r  Swabs O p e r a t i o n  
Swabs
: P.M. Swabs
47 Op. R. S t a p h .  Alb.
L. S t a p h .  & D i p h t h e r o i d s S t e r i l e -
41 Op.
& P.M.
R. S t a p h .  A lb .  &
B. F a e c . A l k .  
L. S t a p h .  Alb.
S t e r i l e S t a p h .  &
D i p h t h e r o i d s
7 P.M. R. S t a p h .  Alb. - Pneumococ c i
16 Op. n i l S t e r i l e -
13 Op. R. S t a p h .  Aur.  
L. K .L .B .
R. S ta p h .  
L. S t e r i l e -
5 Op. n i l S t e r i l e -
30 P.M. L. S t a p h .  Aur. L. & R. m a s to i d s  
L. & R. M idd le  E a r  
B. C o l i ;  S t r e p .  & 
Pneumo.
32 P.M. n i l - S t a p h .  Aur.
36 P.M. R. & L. S t a p h .  A lb . - R. & L. M a s to id s  -  
S t a p h .  A lb .
43 P.M. R. S t a p h . ,  Pneumo.IV & 
D i p h t h e r o i d s  
L. S t a p h .  & D i p h t h e r o i d s
-
R. & L. M a s to id s  -  
Pneumo. & B. 
c o l i .
C l a s s i c a l  C ases .
2 4 0
Case «o. E a r  Swabs O p e r a t i o n
Swabs
P.M. Swabs
35 Op. & 
P.M.
k . S t a p h .  Alb.
L. S t a p h .  & S t r e p . S t a p h .  Alb. L. naas to id  -  
S t r e p .
37 Op. R. S t a p h .  A lb . S t r e p . -
34 up . R. S ta p h .  A lb . S ta p h .  Alb. -
24 Up. R. S t a p h .  Aur. S t a p h .  Aur. -
As the  o u l t u r e s  from t h e s e  swabs a lm o s t  i n v a r i a b l y  
p roduced  a  mixed g row th  i t  i s  d i f f i c u l t  t o  draw c o n c l u s i o n s .
In  a l l  t h e  t a b l e s  s t a p h y l o c o o c i  p re d o m in a te  and i t  i s  d i f f i c u l t  
to  s a y  what  p a r t ,  i f  any ,  t h i s  u b i q u i t o u s  o rg a n is m  p l a y s .  On 
t h e  o t h e r  hand  i t  i s  the  commonest o rg an ism  found  i n  th e  o p e r ­
a t i o n  and p o s t -m o r te m  sw abs ,  which s u g g e s t s  a  c e r t a i n  d e g re e  o f  
p a t h o g e n i c i t y  i n  su ch  c a s e s  p o s s i b l y  h i g h e r  t h a n  i s  g e n e r a l l y  
su p p o s e d .  Pneumococci  and  M. c a t a r r h a l i s  a p p e a r  n e x t  most  
f r e q u e n t l y .  ( R e f s .  2, 10,  22 ,  24, 2 6 ,  36 ,  38,  39,  4 0 ,  53 ,  6 0 ) .
Having  r e g a r d  to  th e  f a i r l y  h i g h  i n c i d e n c e  o f  i n f e c t i o n  
i n  t h e  f a m i l y  h i s t o r i e s  i t  i s  p o s s i b l e  t h a t  i n f e c t i o n  o f  the  
Upper r e s p i r a t o r y  type  may be conveyed from p a r e n t  to  c h i l d ,
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p a r t i c u l a r l y  f r a n  th e  m o th e r ,  d u r i n g  a c t s  o f  n u r s i n g ,  e t c . , and 
t h a t  m e a su re s  to  a v o id  s u c h  s p r e a d  o f  i n f e c t i o n  m ig h t  have a 
b e n e f i c i a l  e f f e c t .  The i n c i d e n c e  o f  s t r e p t o c o c c a l  i n f e c t i o n  i s  
r e m a r k a b ly  low, which i s  a t  v a r i a n c e  w i t h  the  f i n d i n g s  o f  o t h e r  
w o r k e r s .  ( R e f s .  1*>, 14, 15, 16, PA, 36, 37, 43 ,  45,  57 ,  6 5 ) .
The type  o f  o r g a n i s m a l  i n f e c t i o n  seems u s u a l l y  t o  be 
mixed and does n o t  a p p e a r  t o  e x e r t  any  I n f l u e n c e  on t h e  c l i n i c a l  
m a n i f e s t a t i o n s ,  th e  i n c i d e n c e  o f  the  v a r i o u s  o rg an ism s  b e in g  
r o u g h l y  p a r a l l e l  i n  th e  t h r e e  c l i n i c a l  g r o u p s .  ( R e f s .  22 ,  34,  
36 ,  5 3 ) .
The r e l a t i v e l y  l a r g e  number o f  s t e r i l e  o p e r a t i o n  swabs 
i s  d i s a p p o i n t i n g  ( R e f s .  34, 57) and a  p o s s i b l e  e x p l a n a t i o n  i s  
t h a t  owing to  the  sm a l l  a p e r t u r e  made i n  th e  bone i t  i s  n o t  
p o s s i b l e  t o  o b t a i n  a  s a t i s f a c t o r y  swab. Organisms o f  the  
c o l i f o r m  g roup  a r e  r e l a t i v e l y  uncommon. I n  o n l y  f o u r  c a s e s  
d i d  th e  b a c t e r i o l o g i c a l  f i n d i n g s  i n  f a e c e s  o r  u r i n e  c o r r e s p o n d  
w i t h  t h a t  i n  t h e  e a r ,  i . e .  No. 4 5 ,  B. p r o t e u s  i n  e a r ,  u r i n e  and 
f a e c e s ,  No. 8 ,  B. Morgan I  i n  e a r  and f a e c e s ,  and No. 14 ,  B. 
Morgan I  i n  e a r  and f a e c e s ,  and  No. 40 B. Morgan I  i n  e a r  and 
f a e c e s .  ( R e f s .  36 ,  37,  43 ,  3 9 ) .
U r i n e .
Abnormal C o n s t i t u e n t s M i ld  Group 
21 ca se s
T ox ic  Group 
25 ca se s
C l a s s i c a l  
Group 
4 c a se s
Albumin -  f a i n t  t r a c e 11 8 3
-  c lo u d 1 1 —
Pus 1 — —
C a s t s  -  h y a l i n e  & g r a n u l a r - 2 -
Red Blood C e l l s 1 - —
Organisms -  B . c o l i 6 4 1
B . p r o t e u s 1 - -
B.Morgan I 1 1 1
" " 5 - - 1n ti 14 - - 2
B . c a r o l i n u s 1 — -
.Normal 2 5 _
Not o b t a i n e d 3 8 1
These were n o t  c a t h e t e r  spec im ens  a s  none o f  t h e  c a s e s  
p r e s e n t e d  symptoms s u g g e s t i v e  o f  u r i n a r y  i n f e c t i o n .  The h i g h  
i n c i d e n c e  o f  a l b u m i n u r i a  i s  p r o b a b l y  o f  the  f e b r i l e  t y p e .
( R e f s .  18,  4 3 ) .
F a e c e s .
Organisms M i ld  Group Toxio  Group C l a s s i c a l  Group
21 c a se s 25 c a s e s 4 c a s e s
B. Morgan I 12 11 2
" " 5 - 1 -
" " 14 - 2 1
B. p r o t e u s 2 - -
B. A s i a t i c u s 1 *
N e g a t i v e 6 11 2
Not o b t a i n e d 1
2 4 3
A g g l u t i n a t i o n  r e a c t i o n s  were performed, i n  e i g h t  ca se s  
i n  which B. Morgan was found  i n  the  f a e c e s .
A g g l u t i n a t i o n M ild  Cases Toxic  Cases
up to  1 /5 0 1 1
up t o  1 /100 1 -
up to  1 /1 5 0 — 1
up  to  1 /200 1 -
up to  1 /250 - 1
N e g a t iv e 1 1
From t h e s e  f i g u r e s  i t  w i l l  be s e e n  t h a t  B. Morgan I  
was t h e  commonest o rgan ism  found i n  t h e  f a e c e s .  The m i l d  g r o u p ,  
c l i n i c a l l y  n o t  s e r i o u s l y  i l l ,  showed the  h i g h e s t  number. I n  
t h e  t o x i c  g roup  and in  the  c l a s s i c a l  g roup  a s  many e x a m in a t io n s  
were n e g a t i v e  a s  were p o s i t i v e  f o r  B. Morgan I .  The 
a g g l u t i n a t i o n  t e s t s  b o t h  p o s i t i v e  and n e g a t i v e  a r e  e q u a l l y  d i s ­
t r i b u t e d  i n  th e  two g r o u p s ,  m i ld  and t o x i c .  The p a t h o g e n i c i t y  
o f  t h i s  o rg a n i s m  would t h e r e f o r e  seem to  be v e r y  d o u b t f u l .
( R e f s .  29,  37,  4 0 ) .
B lood  C u l t u r e s .
These  were t a k e n  from th e  f o n t a n e l l e  w i t h  s t r i c t  
a s e p t l o  p r e c a u t i o n s  and 49 o a s e s  were so exam ined .  C u l t u r e s  
were r e p e a t e d  i n  two c a se s  i n  th e  t o x i c  g ro u p  (Nos .  30 &, 38) 
who d e v e lo p e d  p e t e c h i a l  r a s h e s  s u g g e s t i v e  o f  a  s e p t i c a e m i c  
c o n d i t i o n .  A l l  the  o u l t u r e s  were n e g a t i v e  e x c e p t  one (No. 48)
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o b t a i n e d  i n  a  v e r y  i l l  i n f a n t  i n  th e  t o x i c  g roup  -  h a e m o ly t i c  
s t a p h y lo c o c c u s  was grown. The e a r  swabs i n  t h i s  c a s e  grew 
s t a p h y l o c o c c i  b u t  u n f o r t u n a t e l y  p o s t -m o r te m  swabs were n o t  t a k e n .  
These r e s u l t s  s u g g e s t  t h a t  i n  t h e  v e r y  i l l  c a s e s  th e  c o n d i t i o n  
i s  n o t  a  s e p t i c a e i n i c  phenomenon. ( R e f s .  15,  16, 37 ,  4 3 ) .
Mantoux R e a c t i o n s .
Mantoux r e a c t i o n s  were p e r fo rm e d  i n  46 c a s e s  and were 
n e g a t i v e  i n  a l l  but  two c a s e s  (Nos. 33 & 2 4 ) .  I n  No. 33 
Mantoux 1 / 1 , 0 0 0  was s t r o n g l y  p o s i t i v e ,  as  was the  p a t c h  t u b e r c u l i n  
t e s t ,  and t h i s  in i*ant  was found  a t  a u to p s y  t o  be s u f f e r i n g  from 
m i l i a r y  t u b e r c u l o s i s  a s  w e l l  a s  b i l a t e r a l  o t i t i s  m ed ia  and m a s t o i d ­
i t i s .  No. 24,  a  c a se  i n  t h e  c l a s s i c a l  g ro u p ,  was found  t o  be 
Mantoux p o s i t i v e  on two o c c a s i o n s .  The c o n d i t i o n  o f  t h e  m a s t o i d  
was t h o u g h t  t o  be p r o b a b l y  t u b e r c u l o u s  by th e  s u rg e o n  a t  t h e  t ime 
o f  o p e r a t i o n ,  an  o p i n i o n  s u p p o r t e d  by t h e  t ime whioh th e  e a r  to o k  
to  h e a l .  The c h e s t  was X - r a y e d  on two o c c a s i o n s  and g a s t r i c  
l a v a g e  was p e r fo rm e d  and a  spec im en s e n t  f o r  g u i n e a - p i g  i n o c u l a t i o n ,  
a l l  w i t h  n e g a t i v e  r e s u l t s ,  and a l l  a t t e m p t s  to  p rov e  th e  t u b e r ­
c u lo u s  n a t u r e  o f  the  m a s to id  i n f e c t i o n  f a i l e d .  Washings from the  
e a r  were i n o c u l a t e d  on L o w e n s t e i n ' s  medium b u t  t u b e r c l e  b a c i l l i  
were n o t  grown.
Blood C o u n t s .
An a t t e m p t  h a s  been  made to a s s e s s  th e  v a l u e  o f  th e  
b loo d  o o u n t s  by c o n s i d e r i n g  t h e  r e s u l t s  o f  the  f i r s t  t h r e e
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e s t i m a t i o n s  made and in  t h e  c a s e s  which d e v e lo p e d  th e  t o x i c  
p i o t u r e ,  th e  e s t i m a t i o n  made a t  th e  h e i g h t  o f  the  t o x i c i t y .
I n  th e  s e c t i o n  d e a l i n g  w i t h  the  c l i n i c a l  resum es f u l l  d e t a i l s  
o f  a l l  b lo o d  e s t i m a t i o n s  a r e  g i v e n  and th e  g r a p h s  a r e  commented 
upon f u l l y ,  and a t  t h i s  p o i n t  o n l y  t h e  t o t a l  w h i t e  c o u n ts  and 
m u l t i p l e  i n d i c e s  w i l l  be d e a l t  w i t h .
(1 )  M i ld  C ases .
Case
No.
FIRST ESTIMATION SECOND ESTIMATION THIRD ESTIMATION
T.W.C. T .P .C . M .I . T.W.C. T .P .C . M .I . T.W.C. T .P .C . M . I .
46 12 ,700 4 ,6 9 9 1 9 .2 12 ,800 3 ,520 1 0 .0 11,300 2 ,9 9 4 7 . 8
40 12 ,500 1 ,187 1 9 .2 10 ,700 1,177 4 .7 13 ,500 5 ,602 1 .7
42 19 ,300 12 ,159 3 .3 19 ,900 10,477 3 . 2 14 ,400 4 ,6 0 8 1 . 2
49 19 ,600 13 ,916 6 .4 16 ,300 0 ,837 7 3 .2 26 ,800 18 ,4 9 2 23 .6
45 12 ,200 2 ,196 8 . 1 11 ,200 4 ,236 4 . 6 10 ,300 2 ,795 4 . 8
17 15 ,000 5 ,0 2 5 8 . 1 17 ,100 2 ,8 2 1 5 .6 24 ,600 11 ,070 7 . 8
6 16 ,700 6 ,012 16 16,300 3 ,749 30 16,100 6 ,279 1 0 .5
9 14 ,8 00 4 ,014 0 . 4 20 ,000 13 ,800 2 9 ,100 3 ,640 2 . 4
3 1 1 ,700 1 ,6 3 8 29 12 ,900 3 ,870 48 14,000 6 ,4 4 0 13
21 2 1 ,500 4 ,212 3 6 .8 15 ,000 4 ,0 5 4 1 5 .4 19 ,600 5 ,2 9 2 16
18 11 ,1 0 0 8 ,  o47 3 . 3 10 ,000 3 ,330 4 . 1 7 ,100 2 ,2 7 2 3 . 6
23 11 ,200 4 ,592 8 .9 7 ,700 2,117 6 .2 1 0 ,600 4 ,0 8 1 7 .5
27 13 ,700 3 ,2 8 8 9 . 1 14 ,6 00 7 ,091 35 12 ,000 4 ,9 8 0 16
31 9 ,4 0 0 3 ,243 2 0 .8 10,100 3 ,2 3 2 3 0 .4 9 ,200 3 ,450 6
28 1 7 ,600 6 ,864 0 .1 1 3 ,5 0 0 6 ,615 9 .1 15 ,300 3 ,6 7 2 5 .7
22 17,000 6 ,205 5 .2 14 ,100 4 ,089 2 .3 13 ,300 4 ,5 2 2 3
15 10 ,100 2 ,727 1 .7 13 ,900 3 ,430 3 .  6 14,800 4 ,7 3 6 4 . 1
23 14 ,800 6, 734 0 . 9 16 ,000 4 ,320 .4 - - -
2 18 ,000 4 ,140 14 20 ,000 5 ,800 3 . 8 11 ,000 7 ,040 5
11 17,800 3 , 06O 8 .5 12 ,700 4 ,3 0 8 6 14 ,300 4 ,367 2 .2
12 12 ,600 1 ,853 3 . 2 15 ,200 3 ,0 4 0 2 .5 22 ,300 5 ,129 3 . 3
re ra g e 14 ,700 3 ,156 11 .5 14 ,200 4 ,847 1 4 .4 14 ,400 5 ,685 7 . 3
( 2 )  Toxic  on A d m iss io n . A. Proved  M a s t o i d i t i s .
Case
No.
FIRST ESTIMATION SECOND ESTIMATION THIRD ESTIMATION
T.W.C. T .P .C . M .I . T.W.C. T .P .C . M .I . T.W.C. T .P .C . M . I .
48 14 ,900 3 ,2 1 5 102.4 2 8 ,800 15 ,696 64 — - -
1 13 ,000 7 ,2 8 0 4 1 3 ,300 9 ,685 8 .7 - - -
7 20 ,900 3 ,6 1 6 1 2 . Q 7 ,700 1 ,925 9 .1 21 ,900 9 ,6 3 6 8 . 1
16 26 ,900 1 2 ,9 1 2 8 .8 13 ,500 7 ,087 11 - - -
30 18,200 3 ,4 5 8 121.6 22 ,200 13 ,320 5 1 .2 3 4 ,7 0 0 26 ,025 4 6 .4
32 22 ,900 8 ,8 1 6 12 20 ,600 6 ,901 19 .2 26 ,200 13 ,831 32
36 19 ,100 8 ,3 0 8 80 24 ,400 16 ,226 11 .6 - - -
43 22 ,400 13 ,664 3 8 .4 15 ,100 8 ,8 8 9 40 20 ,500 11 ,787 1 7 .6
44 17 ,000 9 ,6 0 5 30 .4 28 ,100 15 ,033 40 28 ,700 17,507 2 7 .2
rerage 19 ,400 8 ,2 9 7 4 5 .4 19 ,300 10 ,652 2 8 .3 2d ,400 16 ,161 2 6 .2
B. A cu te  O t i t i s  m e d ia  o n ly . 2 4 7
Case FIRST ESTIMATION SECOND ESTIMATION THIRD ESTIMATION
No. T.W.C. T .P .C . M . I . T.W.C. T .P .C . M . I . T.W.C. T .P .C . M . I .
50 1 4 , oOO 10,150 1 9 .2 17 ,600 14 ,2o6 8 . 4 10 ,100 6 ,312 6 .5
4 19 ,000 5 ,130 7 6 ,0 0 0 2 ,920 15 8 ,200 2 ,1 7 3 3 .6
10 13 ,400 2 ,346 7 .6 14 ,000 8 ,620 2 .4 1 3 , oOC 7 ,4 9 2 2 .3
29 25 ,600 9 ,030 4 9 .6 18 ,200 7 ,371 3 8 .4 13 ,600 4 ,347 1 1 .5
20 12 ,600 7 ,296 2 8 .5 31 ,800 13 ,423 2 .7 60 ,6 00 i 3 ,147 3
26 16,000 7 ,630 15 14 ,600 3 ,o75 10 10 ,000 4 ,750 9 . 6
re r a g e 17 ,2 00 6 ,997 2 1 .1 17 ,4 0 0 8 ,727 1 2 .8 19 ,300 L I ,703 6 .1
( 3 )  Became Toxic  -  Maximum r e a d i n g s  a t  h e ig i i t  o f  t o x i c i t y .
Case MASTOIDITIS Case ACUTE OTITIS MEDIA
No. T.W.C. r . P • c . M .I . No. T.W.C. T .P .C . M . I .
47 10 ,000 8 ,175 24 19 22 ,600 11 ,639 72
41 12,500 7,437 76 .8 39 11,200 7 ,360 2 8 .8
13 24 ,000 4 ,4 6 0 8 3 . 2 14 13 ,800 6 ,348 16
5 18 ,000 4 ,9 5 0 33
8 21 ,000 4 ,410 20
Average 17 ,100 0 ,6 9 0 4 7 .4 15 ,800 8 ,5 1 5 38 .9
( 4 ) C l a s s i c a l  Group.
Case FIRST ESTIMATION SECOND
ESTIMATION THIRD ESTIMATION
No. T.W.C. T .P .C . M .I . T.W.C. T .P .C . £ . 1 . T.W.C. T .P .C . ii . I .
37 3 3 ,1 0 0 14 ,724 2 .5 23 ,100 10 ,279 2 .7 12 ,300 3 ,1 0 4 1 .9
34 13 ,100 6 ,681 10 .4 12 ,400 5 ,9 5 2 4 . 9 12 ,900 4 ,4 5 0 2 .2
24 17 ,600 9 ,256 6.7 14 ,500 4 ,857 4 .6 20 ,600 9 ,270 2 .3
rerage 22 ,000 10 ,220 6 .3 16 ,600 7 ,029 4 .0 13 ,200 6 ,2 7 4 2 .2
35 24 ,500 8 ,8 8 0 1 0 .5 13 ,200 6 ,3 3 4 6 . 4 1 0 , oOO 3,247 56.8
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These t a b l e s  show t h a t  I n  the  mi}.d typ e  t h e  a v e r a g e  
t o t a l  w h i t e  c o u n t  rem a in s  a b o u t  the  l e v e l  o f  a  h i g h  normal  
w i t h  a  n o t  u n d u l y  r a i s e d  m u l t i p l e  in d e x  which f a l l s .  I n  the  
n e x t  f o u r  g ro u p s  the  a v e r a g e  t o t a l  w h i te  c o u n ts  a r e  e l e v a t e d  
b u t  n o t  i n  su ch  a  way as  to  be o f  d i a g n o s t i c  h e l p .  ( R e f s .
18, 24, 26,  27,  3 0 ,  43 ,  59, 93 ,  9 4 ) .
In  the  t o x i c  c a s e s  o f  p ro v ed  m a s t o i d i t i s  the  a v e ra g e  
m u l t i p l e  i n d e x  i s  a b o u t  f o u r  t im e s  a s  h i g h  a s  i n  the  m i ld  c a se s  
and  shows a  s u s t a i n e d  e l e v a t i o n . ( R e f s .  95, 96, 98, 9 9 ) .
In  t h e  t o x i c  c a s e s  o f  a c u t e  o t i t i s  m ed ia  o n l y ,  the
a v e r a g e  m u l t i p l e  in d e x  i s  a b o u t  t w i c e  a s  h i g h  a s  i n  t h e  m i ld
c a s e s ,  and shows g r a d u a l  improvement .  The c a s e s  which  became 
t o x i c  w h i l e  i n  h o s p i t a l  show a  h i g h  a v e ra g e  m u l t i p l e  i n d e x  a t  
th e  h e i g h t  o f  t o x i c i t y ,  t h o s e  w i t h  a c u t e  o t i t i s  m edia  o n l y  
b e i n g  s l i g h t l y  lo w e r  t h a n  th o s e  w i t h  m a s t o i d i t i s .  The c l a s s i ­
c a l  m a s t o i d s  show a n  a v e r a g e  m u l t i p l e  in d ex  a b o u t  h a l f  t h a t  i n  
t h e  m i ld  c a s e s ,  w i t h  g r a d u a l  improvement .  Case 35 m ust  be
l e f t  o u t  o f  the  c l a s s i c a l  g ro u p  a s  i t  was c o m p l i c a te d  by a
l a t e n t  m a s t o i d i t i s  on th e  o t h e r  s i d e ,  which c a u s e d  t h e  marked
e l e v a t i o n  o f  t h e  t h i r d  m u l t i p l e  i n d e x  r e a d i n g .  Vfhile a  c l o s e
s c r u t i n y  o f  t h e s e  t a b l e s  w i l l  r e v e a l  e x c e p t i o n s  t o  t h e  above 
a v e r a g e  r e a d i n g s ,  i t  i s  s u g g e s t e d  t h a t  t h e  h e i g h t  o f  t h e  m u l t i p l e  
i n d e x  may be o f  some d i a g n o s t i c  s i g n i f i c a n c e ,  t a k e n ,  a s  i t  
alwayB m u s t  b e ,  i n  c o n j u n c t i o n  w i t h  th e  c l i n i o a l  f i n d i n g s  and  
th e  c l i n i c a l  c o n d i t i o n  o f  t h e  c h i l d .  The h e i g h t  o f  th e  m u l t i p l e
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in d e x  i s  o f  no v a l u e  i n  s e l e c t i n g  an  optimum t im e  to  o p e r a t e  a s  
d e g re e  o f  r e s p o n s e  v a r i e s  from i n f a n t  t o  i n f a n t ,  e . g .  Nos.
45 & 4 9 . )  (R e f .  7 4 ) .
OPERA.T 1VE RES LILTS.
( 1 )  M i ld  C a s e s . F iv e  c a s e s  i n  t h i s  g ro u p  were o p e r a t e d  upon  and 
a l l  f i v e  r e c o v e r e d .  Nos.  3 ,  12 & 46 had b i l a t e r a l  p o s t e r i o r  
d r a i n a g e ,  No. 2 had r i g h t  and No. 40 l e f t  p o s t e r i o r  d r a i n a g e .
None o f  t h e s e  c a s e s  was i n  a  t o x i c  s t a t e  a t  th e  t ime o f  o p e r a t i o n .  
The g e n e r a l  c o n d i t i o n  o f  Nos .  2 ,  12 & 40 had been  r e n d e r e d  as  
good a s  p o s s i b l e  by p r e v i o u s  t r e a t m e n t .  I n  c a s e s  Nos. 3 & 46
th e  g e n e r a l  c o n d i t i o n  had d e t e r i o r a t e d  and marked w e ig h t  l o s s e s  
had o c c u r r e d  a few d ay s  b e fo r e  the  o p e r a t i o n  and i t  i s  p o s s i b l e  
t h a t  t h e  o p e r a t i o n  p r e v e n t e d  the  o n s e t  o f  the  t o x i c  p i c t u r e  in  
t h e s e  two i n s t a n c e s .
( 2 )  Toxic  C a s e s . Seven o a s e s  i n  t h i s  g roup  were o p e r a t e d  upon 
and o n l y  one r e c o v e r e d .  Nos. 47 ,  4 1 ,  1, 16, 13 and 8 had  b i ­
l a t e r a l  p o s t e r i o r  d r a i n a g e  and No. 5 had r i g h t  p o s t e r i o r  d r a i n a g e  
o n l y .  N os .  1 and 16,  b o th  o f  whom d i e d ,  were t o x i c  and v e r y  
i l l  on a d m i s s i o n .  Nos. 5 ,  13 ,  41 and 47 became t o x i c  w h i l e  i n  
h o s p i t a l  and o p e r a t i o n  was p e r f o r m e d  w i t h  u n i f o r m l y  f a t a l  r e s u l t  
a f t e r  th e  t o x i c  p i c t u r e  was w e l l  e s t a b l i s h e d .  No. 8 ,  which 
r e c o v e r e d ,  became t o x i c  w h i l e  i n  h o s p i t a l  b u t  r e c o v e r e d  t h e r e f r o m  
w i th  g e n e r a l  t r e a t m e n t  and was n o t  o p e r a t e d  upon  u n t i l  i t s
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second  a d m is s io n  to  h o s p i t a l ,  when i t s  g e n e r a l  c o n d i t i o n  was much 
improved and t h e r e  was no e v id e n c e  o f  d e h y d r a t i o n  o r  t o x i c i t y .
I n  th e  c l i n i c a l  s u r v e y  made o f  a l l  the  1936 c a s e s  
(R e f .  68) th e  d e a t h  r a t e  i n  t h i s  g roup  i s  c o n s i d e r a b l y  h i g h e r  th a n  
i n  th e  p r e s e n t  s e r i e s ,  29 o f  whom b e lo n g  to  the  y e a r  1937 .  This  
Improvement may be due to  t h e  f a c t  t h a t  o p e r a t i v e  t r e a t m e n t  f o r  
s u c h  o a s e s  had a lm o s t  been abandoned  i n  1937,  o n l y  two c a s e s  o f  
t h i s  g roup  b e in g  o p e r a t e d  upon  a d m i t t e d  i n  the  y e a r  1937 (Nos .
41 & 4 7 ) .  ( R e f s .  9 ,1 0 ,  14, 15 ,  16,  17, 19, 22,  25, 27, 31,  39,
4 2 ,  43,  45,  47, 48 ,  53,  55,  5 9 ,  6 0 ,  61, 63, 64, 6 8 ) .
( 3 )  C l a s s i c a l  C a s e s . The f o u r  o a s e s  i n  t h i s  g ro u p  had r i g h t  
p o s t e r i o r  d r a i n a g e  p e r fo rm ed  w i t h  one f a t a l  r e s u l t ,  Nos. 34, 35,
37 & 24.  Nos.  34 & 37 made u n i n t e r r u p t e d  r e c o v e r i e s .  No. 24,
which was t h o u g h t  t o  be t u b e r c u l o u s ,  had a  lo n g  and u n s a t i s f a c t o r y  
c o n v a le s c e n c e  I n v o l v i n g  s e v e r a l  r e - a d m i s s i o n s  to  h o s p i t a l  and 
c u l m i n a t i n g  i n  a  r i g h t  r a d i e a l  o p e r a t i o n  b e f o r e  s a t i s f a c t o r y  
h e a l i n g  c o u ld  be o b t a i n e d .  The f a t a l  o a s e ,  No. 35 ,  s u f f e r e d  
a l s o  from a l a t e n t  m a s t o i d i t i s  on th e  l e f t  s i d e ,  and  i t  i s  p o s s i b l e  
t h a t ,  i f  b o t h  m a s to i d s  had been  o p e r a t e d  upon a t  o n c e ,  t h i s  
i n f a n t ’ s  l i f e  m ig h t  have been s a v e d .  (R e f .  2 4 ) .
POST-MO RTM EXAMINATIONS.
P o s t -m o r te m  e x a m in a t io n s  were c o n d u c te d  i n  11 c a s e s ,  10 
from th e  t o x i c  g roup  and one from t h e  c l a s s i c a l  g r o u p .
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7 : -  P u r u l e n t  g e l a t i n o u s  m a t e r i a l  was fou n d  i n  l e f t  m a s t o i d
a n t ru m .  The s tom ach  was d i l a t e d  and t h e r e  was a  s m a l l  i n f a r c t
i n  the  l e f t  k i d n e y .  E x a m in a t io n  o f  m a x i l l a r y  a n t r a  and o t h e r  
e x a m in a t io n  was n e g a t i v e .
No. 1 3 ; -  R ig h t  m a s to i d  an t ru m  was w e l l  d r a i n e d  a t  o p e r a t i o n  b u t  
on th e  l e f t  s i d e  bone was u n h e a l t h y  and the  an trum  c o n ta in e d  p u s .  
The l a r g e  i n t e s t i n e  was d i s t e n d e d  and s l i g h t l y  i n j e c t e d ,  t h e  
k id n e y s  were p a l e  and  t o x i c  and th e  r i g h t  lu n g  showed some b a s a l
c o n g e s t i o n .  O th e r  e x a m in a t io n  was n e g a t i v e .
No. 5 0 : -  There  was a p e t e c h i a l  r a s h  on th e  l e f t  s i d e  o f  t h e  
abdomen and b i l a t e r a l  m a s t o i d i t i s  w i t h  p u s  i n  b o th  a n t r a  and 
m id d le  e a r s .  Bone o f  b o th  m a s to i d  p r o c e s s e s  was s o f t  and
n e c r o t i c .  The lu n g s  snowed s e p t i c  b roncho-pneum onia ,  b o t h  b a s e s
b e in g  c o n s o l i d a t e d  w i t h  b r o n c h i t i s  e l s e w h e r e .  The s p l e e n  was o f  
th e  s e p t i c  d i f f l u e n t  typ e  and th e  b r a i n  was oedematous  and co ng ­
e s t e d .  O th e r  e x a m in a t io n  was n e g a t i v e .
No. 5 2 : -  Pus was found i n  l e f t  m a s to id  an t ru m  and m id d le  e a r  and 
some muco-pus i n  r i g h t  m a s to i d  an t rum  and m id d le  e a r .  L i v e r  and 
k id n e y s  were p a l e  b u t  o t h e r  e x a m in a t io n  was n e g a t i v e .
No, 3 5 : -  Pus was found  i n  b o th  m a s t o i d  a n t r a  and m id d l e  e a r s .  
There  was a  Ghon’ s fo c u s  i n  the  r i g h t  lu n g  w i t h  a n  e n l a r g e d  h i l a r  
g l a n d  and t h e r e  were m i l i a r y  t u b e r c l e s  t h r o u g h o u t  l u n g s .  The 
s p l e e n  and  p e r i t o n e u m  were s t u d d e d  w i t h  t u b e r c l e s .  O the r  
e x a m in a t io n  was n e g a t i v e .
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No. 3 6 : -  T here  was pus  In  th e  r i g h t  m a s to i d  an trum  w h i le  on the  
l e f t  s i d e  t h e r e  was v e r y  e x t e n s i v e  p u r u l e n t  m a s t o i d i t i s .  O th e r  
e x a m in a t io n  was n e g a t i v e .
No. 4 1 : -  Pus was found  i n  p o s t e r i o r  m a s to id  c e l l s  on l e f t  s i d e ,  
w h ich  had n o t  been a d e q u a t e l y  d r a i n e d .  R i g h t  s i d e  was s a t i s ­
f a c t o r i l y  d r a i n e d .  The lu n g s  showed c o n g e s t i o n  o f  b o th  b a s e s  
and t h e  l e f t  k i d n e y  was somewhat e n l a r g e d  and v e r y  h a e m o r rh a g ic  
p o s s i b l y  due t o  the  b lood  t r a n s f u s i o n .  O th e r  e x a m in a t io n  was 
n e g a t i v e .
n o . 4 3 ; -  C o n s i d e r a b l e  q u a n t i t i e s  o f  muco-pus were found  i n  b o th  
m a s t o i d  a n t r a .  There  was b a s a l  c o n g e s t i o n  o f  b o th  lu n g s  and 
s l i g h t  i n j e c t i o n  o f  th e  s m a l l  bowel,  swabs f r o a  which  were n e g a t i v e .
No. 4 4 ; -  There  was b i l a t e r a l  m a s t o i d i t i s  w i t h  r a t h e r  more p us  on 
t i g h t  s i d e  t h a n  l e f t  s i d e .  The lu n g s  showed a l i g h t  b a s a l  c o n ­
g e s t i o n  and t h e  l i v e r  was e n l a r g e d  and f a t t y .  O th e r  e x a m in a t io n  
was n e g a t i v e .
No. 4 8 s -  The bone o f  b o t h  m a s t o i d  p r o c e s s e s  was s o f t  and n e c r o t i c  
and the  a n t r a  c o n t a i n e d  p u s .  The l a r g e  i n t e s t i n e  was m i l d l y  i n ­
j e c t e d  b u t  o t h e r  e x a m in a t io n  was n e g a t i v e .  T h is  c a s e  had  a 
p o s i t i v e  b loo d  c u l t u r e  d u r i n g  l i f e .
No. 3 5 : -  T h is  was a  c a se  o f  r i g h t  c l a s s i c a l  m a s t o i d i t i s  and u n ­
f o r t u n a t e l y  o n l y  a  p a r t i a l  p o s t -m o r te m  e x a m in a t io n  was a l l o w e d .
The r i g h t  m a s t o i d  an trum  was s a t i s f a c t o r i l y  d r a i n e d  a t  o p e r a t i o n .
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On t h e  l e f t  s i d e  t h e r e  was no e x t e r n a l  e v id e n c e  o f  m a s t o i d i t i s ,  
b u t  when an  i n c i s i o n  was made o v e r  the  m a s t o i d  p r o c e s s  a  commenc­
i n g  s u b - p e r i o s t i a l  a b s c e s s  was d i s c o v e r e d  w i t h  a  s i n u s ,  t h r o u g h  
which  a  p ro b e  c o u ld  be p u t ,  l e a d i n g  i n t o  the  m a s to i d  an t rum  which 
was f u l l  o f  p u s .  There was a l s o  p u s  i n  the  l e f t  m id d le  e a r .  
E x a m in a t io n  o f  th e  r e s t  o f  th e  body was n o t  p e r m i t t e d .
The n o t e w o r th y  f e a t u r e s  o f  t h e s e  a u t o p s i e s  a r e : -
( 1 )  The a lm o s t  I n v a r i a b l e  b i l a t e r a l i t y  o f  the  i n f e c t i o n  o f  
t h e  m a s to i d  a n t r a .  ( R e f s .  10,  26, 43 ,  49 ,  5 9 ) .
( 2 )  The ab sen c e  o f  i n t r a c r a n i a l  c o m p l i c a t i o n s ,  su c h  a s  s i n u s  
t h r o m b o s i s  and i n t r a c r a n i a l  a b s c e s s  found  i n  o l d e r  p a t i e n t s .
( R e f s .  13,  4 6 ) .
( 3 )  The a b s e n c e  o f  i n t e s t i n a l  l e s i o n s  s u f f i c i e n t l y  g r o s s  to  
a c c o u n t  f o r  th e  ex trem e i l l n e s s  o f  t h e s e  i n f a n t s .  ( R e f s .  10,
4 ? ,  43,  59,  6 6 ) .
( 4 )  I n  c e r t a i n  c a s e s  t h e  im p r e s s io n  was g a in e d  o f  a  s e v e r e  
to x ae m ic  o r  s e p t i c a e m i c  s t a t e ,  a l t h o u g h  t h e  l a t t e r  v iew  i s  n o t  
s u p p o r t e d  by  th e  r e s u l t s  o f  th e  b lo o d  o u l t u r e s .  ( R e f s .  15, 1 6 ) .
5ISTULOGICAL APPEARANCES.
S e c t i o n s  have been p r e p a r e d  o f  s e v e r a l  c a s e s  and 
p h o to m ic ro g r a p h s  t a k e n .  The m a g n i f i c a t i o n  i s  x  85 i n  a l l  
t n e s e  s e c t i o n s .
FIGURE 1 .  T h is  i s  a  s e c t i o n  o f  bone t a k e n  from a 
n o rm al  i n f a n t i l e  m a s to id  p r o c e s s .  I t  snows th e  bony w a l l s  
s u r r o u n d i n g  th e  c e l l s ,  wnich a r e  f i l l e d  w i t h  l o o s e ,  myxomatous 
t i s s u e .  ( R e f s .  14,  15, 16, 2?., 23 ,  6 1 ) .
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FIGURE 2 .  (Case No. 4 3 ,  L e f t  M a s t o i d ) .  This  
s e c t i o n  shows a c u t e  i n f la m m a to ry  r e a c t i o n .  Numerous i n ­
f l a m m a to ry  c e l l s  can be s e e n  i n  th e  myxomatous t i s s u e .
256
3. 4 .
FIGURES 3 & 4 .  (Case No. 4 4 ,  L e f t  L i a s t o i d ). These 
s e c t i o n s  show a  s i m i l a r  p i c t u r e  w i t h  l a r g e  numbers o f  pus c e l l s  
i n  t h e  myxomatous a r e a s .  At s e v e r a l  p o i n t s  the  in f la m m a to ry  
p r o c e s s  a p p e a r s  t o  be a f f e c t i n g  tne  cone.
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FIGURE 5 .  (Case No. 44 ,  R ig h t  M a s t o i d ) .  T h is  
s e c t i o n  shows a  c o l l e c t i o n  o f  in f l a m m a to r y  c e l l s  o c c u r r i n g  
i n  one o f  the  Dony w a l l s .
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VI.  CONCLUSIONS BASED ON PRESENT INVESTIGATION.
I .  O t i t i s  m edia  and o t i t i s  m edia  and  m a s t o i d i t i s  p l a y  
a  c o n s i d e r a b l e  p a r t  i n  the  m o r b i d i t y  and  m o r t a l i t y  r a t e s  o f  
i n f a n c y .
I I .  I n f e c t i o n s  o f  th e  m a s to i d  a n t r a  i n  i n f a n c y  do n o t  
u s u a l l y  m a n i f e s t  th e m se lv e s  w i t h  th e  c l a s s i c a l  p i c t u r e  o f  r e d n e s s ,  
s w e l l i n g ,  and oedema o v e r  t h e  m a s to i d  p r o c e s s .  More f r e q u e n t l y  
t h e y  rem ain  l a t e n t  and  can g i v e  r i s e  i n  a c e r t a i n  p r o p o r t i o n  o f  
c a s e s  to  a  c l i n i c a l  p i c t u r e  c h a r a c t e r i s e d  by d i a r r h o e a ,  v o m i t i n g ,  
d e h y d r a t i o n ,  ex trem e  t o x i c i t y  and l o s s  o f  w e ig h t  -  i . e .  symptoms 
c h i e f l y  r e f e r a b l e  to  th e  g a s t r o - i n t e s t i n a l  t r a c t ,  and the  
t o x i c i t y  i s  o f t e n  more marked th a n  t h e  d e h y d r a t i o n .
I I I .  The p r e s e n c e  o r  ab sen c e  o f  t h i s  t o x i c  p i c t u r e  
a p p e a r s  t o  depend on the  a b sen oe  o r  p r e s e n c e  o f  s a t i s f a c t o r y  
d r a i n a g e ,  and th e  h i g h e s t  d e a t h  r a t e  o c c u r s  i n  the  e a r l i e r  months 
o f  l i f e .  In  the  c l a s s i c a l  t y p e  o f  m a s t o i d i t i s  where I n f e c t i o n  
i s  t e n d i n g  to  s p r e a d  o u tw a rd s ,  the  t o x i c  p i c t u r e  n e v e r  s u p e r v e n e s .
IV. Overcrowding i n  th e  home and p r e v i o u s  o b s t e t r i c a l  
h i s t o r y  do n o t  i n f l u e n c e  th e  o c c u r r e n c e  o f  t h e s e  l e s i o n s .
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V. The m a j o r i t y  were a r t i f i c i a l l y  f e d  b u t  on t h e  whole 
tne  a r t i f i c i a l  f e e d i n g  was g ood .  I t  i s  p o s s i b l e  t h a t  i f  b r e a s t  
f e e d i n g  were more p r e v a l e n t  t h e s e  i n f a n t s  would n o t  be so  p ron e  
to i n f e c t i o n .
VI .  T em pera tu re  i s  n o t  o f  g r e a t  d i a g n o s t i c  a i d .
V I I .  The m os t  a c u t e l y  p a t h o l o g i c a l  drums a r e  found  i n  
the  t o x i c  c a s e s ,  b u t  dou b t  i s  c a s t  on the  v a lu e  o f  r e d n e s s  and 
p o s t e r i o r  s u p e r i o r  o u l g in g  a s  an  i n d i c a t i o n  o f  in v o lv e m en t  o f  
th e  m a s to id  an trum .
V I I I .  The n a t u r e  o f  th e  i n f e c t i n g  o rgan ism  o r  o rgan ism s  
does n o t  i n f l u e n c e  th e  c l i n i c a l  p i c t u r e .  I t  i s  s u g g e s t e d  t h a t  
th e  s t a p h y lo c o c c u s  may p o s s e s s  a  h i g h e r  d e g re e  o f  p a t h o g e n i c i t y  
i n  t h e s e  i n f e c t i o n s  t h a n  i s  g e n e r a l l y  su p p o s e d .  There  i s  q u i t e  
a h i g h  i n c i d e n c e  o f  i n f e c t i o n  i n  the  f a m i l i e s  and  p o s s i b l y  
m e a s u re s  t o  d e a l  w i t h  s p r e a d  o f  i n f e c t i o n  from n a s o - p h a r y n g e s  o f  
t h o s e  i n  a t t e n d a n c e ,  e . g .  w ear ing  o f  m asks ,  m ig h t  cause  a  r e ­
d u c t i o n  i n  th e  number o f  su ch  c a s e s .
IX. I n  th e  t o x i c  g ro u p  th e  c o n d i t i o n  a p p e a r s  t o  be one 
o f  to x ae m ia  r a t h e r  t h a n  s e p t i o a e m i a .
X. The l e s i o n s  a r e  r a r e l y  t u b e r c u l o u s  i n  n a t u r e .
XI .  O r d i n a r y  w h i t e  o o u n ts  and d i f f e r e n t i a l  c o u n ts  a r e  
o f  no v a lu e  i n  p r o g n o s i s  o r  d i f f e r e n t i a l  d i a g n o s i s .
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X I I .  A n a l y s i s  o f  th e  p o l y n u c l e a r  c e l l s ,  on the  l i n e s  
s u g g e s t e d  by S c h i l l i n g  and o t h e r s ,  i s  a p p l i c a b l e  t o  i n f a n t s  o f  
t h i s  age  g r o u p .  The u se  o f  some in d e x  o f  " l e f t  s h i f t " ,  such  
a s  th e  m u l t i p l e  in d ex  employed in  the  p r e s e n t  s e r i e s ,  i s  p o s s i b l y  
o f  d i a g n o s t i c  v a l u e  and c e r t a i n l y  o f  p r o g n o s t i c  v a l u e .  S i n g l e  
c o u n t s  a r e  n o t  n e a r l y  so u s e f u l  a s  a  s e r i e s  o f  e s t i m a t i o n s .  The 
h e i g h t  o f  m u l t i p l e  in d e x  i s  o f  no v a lu e  a s  an i n d i c a t i o n  o f  when 
to  o p e r a t e ,  a s  e a c h  I n f a n t ' s  r e s p o n s e  to  i t s  i n f e c t i o n  v a r i e s .
Such c o u n ts  m ust  a lw ays  be c o n s i d e r e d  i n  c o n j u n c t i o n  w i t h  th e  
c l i n i c a l  c o n d i t i o n .  An i n f a n t ' s  w e ig h t  has  lo n g  been  r e g a r d e d  
a s  a  good i n d i c a t i o n  o f  i t s  p r o g r e s s  and the  m anner  i n  which  t h e  
m u l t i p l e  in d e x  r i s e s  w i t h  l o s s  o f  w e ig h t  and f a l l s  w i t h  g a i n  in  
w e ig h t  i s  q u i t e  s t r i k i n g .  Aa th e  m u l t i p l e  i n d e x  and k in d r e d  
i n d i c e s  a r e  e s t a b l i s h e d  a s  r e l i a b l e  I n d i c e s  o f  i n f e c t i o n  somewhere 
i n  t h e  body and a s  th e  m u l t i p l e  in d e x  i n  the  p r e s e n t  s e r i e s  f e l l  
and  r o s e  a c c o r d i n g  to  th e  s u c c e s s  o r  n o n - s u c c e s s  o f  t r e a t m e n t  
d i r e c t e d  a g a i n s t  t h e  a u r a l  i n f e c t i o n ,  i t  seems r e a s o n a b l e  to  
c o n c lu d e  t h a t  t h e  a u r a l  i n f e o t i o n  was th e  immedia te  cau se  o f  th e  
i n f a n t ' s  i l l n e s s .
X I I I .  M a jo r  o p e r a t i o n  i s  c o n t r a i n d i c a t e d  d u r i n g  t h e  a c u t e  
t o x i c  phase  o f  th e  i l l n e s s .  C o n s e r v a t i v e  t r e a t m e n t ,  w i t h  r e ­
p e a t e d  m y r in g o to m ie s  i f  n e c e s s a r y ,  seems to  g i v e  more s a t i s f a c t o r y  
r e s u l t s .  <Vhen the  i n f a n t ' s  g e n e r a l  o o n d i t i o n  has  improved  and 
t h e r e  i s  no e v id e n c e  o f  t o x i c i t y  o r  d e h y d r a t i o n  o p e r a t i o n  may be
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c o n s i d e r e d  I f  o t o r r h o e a  p e r s i s t s .  O p e r a t i o n  i s  a lw ays  i n d i c a t e d  
f o r  th e  c l a s s i c a l  type  o f  m a s t o i d i t i s  i n  which t o x i c i t y  and d e ­
h y d r a t i o n  do n o t  o c c u r .
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